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(54) Title: 2,6-DIAMINOPURINE DERIVATIVES 
(57) Abstract 

2,6-Diaminopurine^/3-I>ribofurai3uroimmide derivatives 
are described having general formula (I) and salts and solvates 
thereof, wherein: R 1 is hydrogen, Cj-scycloalkyl or Ci^alkyl; R 2 is 
C^gcycloalkyl, C^scycloalkyld^alkyl, AflciY, -(CHR 5 )m(Alk2)oZ 
or appropriately substituted C^gcycloalkyl, C^scycloalkylCi^alkyl, 
pyrroUdin-3-yl, 2-oxopyrrolidin-4-yl, 2-oxopyrroiidin-5-yl, 
piperidin-3-yl or piperidin-4-yl, and Q is oxygen or sulphur. 
Compounds of formula (I) and their salts and solvates have use in 
medicine as anti-inflammatory agents, particularly in the treatment 
of patients with inflammatory conditions who are susceptible to 
leukocyte- induced tissue damage. 
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2.6-Diaminopurine Derivatives 

The present invention relates to therapeutically active 2,6-diaminopurine-p- 
D-ribofuranuronamide derivatives, processes for the manufacture of said 
5 compounds, pharmaceutical formulations containing said compounds and the 
use of said compounds in chemotherapy. In particular, we have found a group 
of novel compounds which are effective in treating inflammatory diseases. 

Inflammation is a primary response to tissue injury or microbial invasion and 
is characterised by circulating leukocytes binding to and extravasion through 

10 vascular endothelium. Circulating leukocytes include neutrophils, eosinophils, 
basophils, monocytes and lymphocytes. Different forms of inflammation involve 
different types of infiltrating leukocytes, the particular profile being regulated by 
gene expression in vascular endothelium in response to a variety of 
inflammatory mediators. 

15 The primary function of leukocytes is to defend the host from invading 

organisms such as bacteria and parasites. Once a tissue is injured or infected a 
series of events occurs which causes the local recruitment of leukocytes from 
the circulation into the affected tissue. Leukocyte recruitment is controlled to 
allow for the orderly destruction and phagocytosis of foreign or dead cells, 

20 followed by tissue repair and resolution of the inflammatory infiltrate. However 
in chronic inflammatory states, recruitment and resolution are not adequately 
controlled and the inflammatory reaction causes tissue destruction. 

We have now found a novel group of compounds with broad anti- 
inflammatory properties which inhibit leukocyte recruitment and activation. The 

25 compounds are therefore of potential therapeutic benefit in providing protection 
from leukocyte-induced tissue damage in diseases where leukocytes are 
implicated at the site of inflammation. The compounds of the invention may also 
represent a safer alternative to corticosteroids in the treatment of inflammatory 
diseases, whose uses are severely limited by their side-effect profiles. 

30 Thus, according to one aspect of this invention, we provide a compound of 

general formula (I) 
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(I) 



HO OH 
and salts and solvates thereof, wherein: 

R 1 represents a hydrogen atom or a C^cycloalkyl or Chalky! group; 

R 2 represents a group selected from 
(0 C3^cycloalkyl 

(ii) C3_8cycloalkyl substituted by one or more groups (e.g. 1, 2 or 3 groups) 
which may be the same or different and are selected from C2-7acylamino, 
guanidino, carboxyl, oxo and (CH2)pR 3 (where p is zero or 1 and R 3 is 
hydroxy, NH2, C^alkylamino ordiC-j^alkylamino) 

(iii) pyrrolidin-3-yl, 2-oxopyrrolidin-4-yl, 2-oxopyrrolidin-5-yl, piperidin-3-yl or 
piperidin-4-yI in which the ring nitrogen atom is substituted by hydrogen, 
C-j ^alkyl or arylC-j ^alkyl (e.g. benzyl) 

<iv) •-pyrrolidin-3-yl,--piperidin-3-y! or piperidin^yl in which the ring nitrogen- 
atom is substituted by hydrogen, Chalky! or arylC^alkyl (e.g. benzyl) 
and one or more of the ring carbon atoms (e.g. 1, 2 or 3 ring carbon 
atoms) is substituted . by the same or different groups selected from 
C2-7acylamino, guanidino, oxo and (CH2)pR 3 (where p and R 3 are as 
defined previously) 

(v) C3^cycIoalkylCi^alkyl 

( vi ) C3_8cycloalkylCi^alkyl in which one or more of the ring carbon atoms 
(e.g. 1, 2 or 3 ring carbon atoms) is substituted by the same or different 
groups selected from C2_7acylamino, guanidino, carboxyl, oxo and 
(CH2)pR 3 (where p and R 3 are as defined previously) 

(vii) -Alk-jY where Alk-j is a C2-6 alkylene group and Y is a group selected 
from C2-7acylamino, guanidino, hydroxyl, NH2, C^alkylamino, 
diC^alkylamino or 
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(where X is a bond, 0, CH2 or NR 4 in which R 4 is hydrogen, C^alkyl or 
arylC-j^alkyl) and 

(viii) -(CHR5) m (Alk 2 ) n Z where m.and n each independently represent zero or 
1 except that when m is 1 then n must also represent 1, R 5 is a hydrogen 
atom or a carboxy group or a group CH2R 6 (where R6 is C2-7acylamino, 
guanidino, hydroxy, methoxy, NH 2 , C^alkylamino or diC^alkylamino), 
Alk 2 is a C 1 . 5 alkylidene group and Z is a hydrogen atom or an optionally 
substituted aromatic ring selected from phenyl, pyridyl, pyrimidinyl, 
imidazolyl, triazolyl, tetrazolyl and benzimidazolyl where the ring is 
optionally substituted by one or more groups (e.g. 1, 2 or 3 groups) which 
may be the same or different and are selected from Chalky!, 
C2-7acylamino, guanidino, carboxyethyl, hydroxy, NH 2 , Ci^alkylamino 
or djC^alkylamino; 

Q represents an oxygen or sulphur atom; and 

Ph represents phenyl. 

Suitable salts of the compounds of formula (I) include physiologically 
■acceptable salts such as acid addition salts derived from inorganic or organic 
acids, for example hydrochlorides, hydrobromides, sulphates, phosphates, 
acetates, benzoates, citrates, succinates, lactates, tartrates, fumarates and 
maleates, and, if appropriate, inorganic base salts such as alkali metal salts, for 
example sodium salts. Other salts of the compounds of formula (I) include salts 
which are not physiologically acceptable but may be useful in the preparation of 
compounds of formula (I) and physiologically acceptable salts thereof. 
Examples of such salts include trifluoroacetates. 

Examples of suitable solvates of the compounds of formula (I) include 
hydrates. 

It will be appreciated that when R 2 in compounds of formula (I) contains one 
or more asymmetric carbon atoms the invention includes all diastereoisomers of 
compounds of formula (I) and mixtures thereof. Otherwise, the stereochemical 
configuration of compounds of the invention is as depicted in formula (I) above. 

It is to be understood that all tautomeric forms of the compounds of formula 
(I) are included within the scope of this invention. 
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The cycloalkyl group within R 1 or R 2 may be a monocyclic or bridged cyclic 
ring. Particular examples of suitable cycloalkyl ring systems include 
C3_s monocyclic cycloalkyl groups such as cyclopropyl, cyclopentyl and 
cyclohexyl. Within R 2 the C 3 _8 cycloalkyl group may particularly represent 
cyclopentyl or cyclohexyl. 

The term 'aryl' as part of an arylC^alkyl group may represent, for example, 
a phenyl group optionally substituted by one or more substituents (e.g. 1, 2 or 3 
substituents) which may be the same or different and are selected from halogen, 
hydroxyl, C<j_ 3 alkoxy and Ci^alkyl. 

The term 'alky!' as a group or part of a group means a straight or branched 
chain alkyl group. Particular examples of suitable alkyl groups include methyl, 
ethyl, n-propyl, i-propyl, n-butyl, s-butyl and t-butyl. 

The term 'alkylene' as part of a group means a straight or branched alkylene 
chain. Particular examples of suitable alkylene chains include -CH2-, 
-CH 2 CH 2 -. -CH 2 CH 2 CH2-. -CHCH 3 CH 2 - and -CH 2 C(CH 3 )2CH 2 -. 

When R2 represents a group -Alk-jY the C2^alkylene group may 
particularly represent -CH2CH2-, -CH2CH2CH2- or -CH2C(CH 3 ) 2 CH2-. 

When. R2 represents a group -<CHR5) m (Alk2) n 2 the chain 
-{CHR 5 ) m (Alk2)n- may particularly represent a bond, -CH 2 -, -CH2CH2-, 
^HR5cHCH 3 CH2-or *CHR5cH 2 - (where R$ is a group CH 2 R 6 and R6 is as; 
defined previously). 

The term ^-yacylamino' within R 2 means a C2-7alkanoylamino group 
wherein the Chalky! portion thereof is a straight or branched alkyl group as 
previously defined and may be optionally substituted by one or more halogen 
atoms such as fluorine. Examples of suitable C2-7alkanoylamino groups within 
R 2 include acetamido and trifluoroacetamido. 

Within Z, the term 'pyridyl' means a 2-, 3- or 4-pyridyl group; the term 
'pyrimidinyP means a 2-, 4- or 5-pyrimidinyl group; the term 'imidazolyP means a 
1-.2-.4- or 5-imidazolyl group; and the term 'triazolyP. means a 1, 2, 4-triazolyl 
group (e.g. 1, 2, 4-triazol-l-yl or 1, 2, 4-triazol-3-yl). 

R 1 preferably represents a Ci_ 3 alkyl group, especially ethyl. 

Compounds of formula (I) in which Q represents an oxygen atom are 
generally preferred. 

Compounds of formula (I) in which R 1 NHC(=Q)- represents 
ethylaminocarbonyl are particularly preferred. 
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A preferred group of compounds of the invention are compounds of formula 
(I) in which R 2 represents a substituted cyclopentyl or cyclohexyi group wherein 
the ring is substituted by one or two groups, especially one or two groups 
selected from hydroxy, NH2, methylamino, dimethylamino, acetamido or 
5 trifluoroacetamido. Preferred substituents include hydroxy, dihydroxy, NH 2 and 
dimethylamino. 

A further preferred group of compounds of the invention are compounds of 
formula (I) in which R 2 represents a pyrrolidin-3-yl or piperidin-3-yl group in 
which the ring nitrogen atom is substituted by hydrogen, Chalky! (e.g. ethyl) or 
10 benzyl. 

Another preferred group of compounds of the invention are compounds of 
formula (I) in which R 2 represents (CHR 5 ) m (Alk2)nZ where R 5 , m and n are as 
defined previously and Z is an optionally substituted imidazolyl group. 
Particularly preferred are those compounds in which -(CH2R 5 ) m (Alk2)rr 
15 represents -CH2CH2-. 

It is to be understood that the present invention covers all combinations of 
particular and preferred groups referred to hereinabove. 

Specific compounds of the present invention include: 
(1 S-trans)-1 -deoxy-1 -{6-[(2,2Hjiphenylethyl)amino]-2-[(3- 
20 hydroxycydopentyl)amino)-9H-purirv-9-yl]4vl-ethyl-p-D-ribofuranuronamide; 
(1 R-trans)-1 -deoxy-1-[6-I(2,2-diphenylethyl)amino]-2-[(3- 
hydroxycyclopentyl)amino]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 
[1S-(1a,2p,3p)]-1<leoxy-1-t2-[(2,3^ihydro)cycyclopentyl)aminol-6-l(2,2- 
diphenylethyl)amino]-9H-purin-9-y^N-ethyl-p-D-ribofuranuronamide; 
25 [cis-(+/-)]1-[2-{(3-aminocyclopentyl)amino]-6-[(2 t 2-diphenylethyl)amino]]-9H- 
purin-9-yl]-1-deoxy-N-ethyl-p-D-ribofuranuronamide; 

(trans)-1-{2-[(2-aminocyclopentyl)amino]-6-[(2,2-diphenylethyl)amino]]-9H-purin- 

9-yl]-1-deoxy-N-ethyl-p-D-ribofuranuronamide, isomer 1; 

[1S-trans]-1-[2-[(3-aminocyclopentyl)amino]-6-[(2,2-diphenylethyl)amino]]-9H- 
30 purin-9-yl]-1 -deoxy-N-ethyl-p-D-ribofuranuronamide; 

[1R-trans]-1-[2-[(3-aminocyclopentyl)amino]-6-[(2,2-diphenylethyl)amino]]-9H- 

purin-9-yl]-1-deoxy-N-ethyl-p-D-ribofuranuronamide; 

[trans-(+/-)]-1 -deoxy-1 -[6-[(2,2-diphenylethyl)amino]-2-[[3- 

[(trifluoroacetyl)amino]cyclopentyl]amino]-N-ethyl-9H-purin-9-yl]-p-D- 
35 ribofuranuronamide; 



f 
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1 -deoxy-1 -[6-[(2,2-diphenylethyl)amino]-2-[[2-(1 H-imidazol-4-yl)ethyl]amino]-9H- 
p-jrin-9-yl]-N-ethy!-p-D-ribofuranuronamide; 

(1S)-1-deoxy-1-[6-[(2,2-diphenylethyl)amino]-2-[(1-(hydroxymethyl)-2- 

phenylethyl]amino]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

(trans)-1^eoxy-1-I6-[(2,2^iphenylethyl)amino]-2-[(4-hydroxycyclohexyl)amino]- 
9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

(cis)-1<leoxy-1-[6-[(2,2-diphenylethyl)amino]-2-[(4-hydroxycyclohexyl)amino]- 
9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

1^eoxy-N^thyl-1424(3^ydroxypropyl)amino]-6-[(2,2-diphenylethyl)amino]-9H. 
purin-9-yl]-p-D-ribofuranuronamide; 

1-[2-[(4-aminophenyl)amino]-6-[(2,2-diphenylethyl)amirio]]-9H-purin-9-yl]-1- 
deoxy-N-ethyl-p-D-ribofuranuronamide; 

1^eoxy.H24[4^dimethylamino)phenyl)amino]-6-[(2,2-diphenylethyl)amino]]- 
9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

(1 a,2p,5p)-1-deoxy-1 -[2-[[2,5-dihydroxycyclopentyl]amino]-6-[(2,2- 

diphenylethyl)amino]]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

(trans-(+/-)]-1 -deoxy-1 -{6-l(2,2-diphenylethyl)amino]-2-(4-hydroxy-3- 

pyrrolidinyl)amino]-9H-purin-9-yl]-N-ethyI-p-D-ribofuranuronamide; 

(+/-)-1-deoxy-H6-{(2,2Kiiphenylethyl)amino]-2-l(N-ethylpiperidin-3-yl)amino]- 
^H-purin-g-ylj-N-ethyl-p-D-ribofuranuronamide; • * . . . . . 

1-deoxy-H6^(2,2Kiiphenylethyl)amino]-2-l[2-{1i3iperidinyl)ethyl]amino]-9H- 
purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

1-deoxy-1-{6-[(2,2-diphenyle%l)amino]-2-{[2-(4-morpholinyl)ethyl]amino]-9H- 
purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

1-deoxy-1^(2,2-diphenylethyl)amino]-24[2-(2-pyridinyl)ethyl]amino]-9H-purin- 
9-yl]-N-ethyl-p-D-ribofuranuronamide; 

1 -deoxy-1 -{6-[(2,2-diphenylethyl)amino]-2-[[2-(pyrrolidin-1 -yl)ethyl]amino]-9H- 
purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

(1 S)-1 -deoxy-1 -[6-[(2,2-diphenylethyl)amino]-2-{[1 -(hydroxymethyl)-2-(3- 
pyridinyl)ethyl]amino]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 
(1 S)-1 -deoxy-1 -I6-[(2,2-diphenylethyl)amino]-2-I[1 -{hydroxymethyl)-2- 

(methyl)propyl]amino]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 
[cis-(+/-)]-1 -deoxy-1 -[6-[(2,2-diphenylethyl)amino]-2-[(3- 

hydroxycyclopentyl)amino]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 
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1-deoxy-1-[2-[[2-(N l N-dimethylamino)ethyl)amino]-6-[(2 I 2-diphenylethyl)amino] 
9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

1 -deoxy-1 -[2-{[3-{N, N-<Jimethylamino)propyl]amino]-6-[(2,2- 

diphenylethyl)amino]-9H-purin-9-yl]-N-ethyl^-D-ribofuranuronamide; 

(1 a,3p,4p)-1 -deoxy-1 -t2-[(3,4-dihydroxycyclopentyl)amino]-6-[(2,2- 

diphenylethyl)amino]]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

[(1 S)-trans}-1 -deoxy-1 ^-[(S-N.N-dimethylaminoJcyclopentylaminoJ-S-^^- 

diphenylethyl)amino]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

(3S)-1-deo)<y-1-[64(2,2^iphenylethyl)amino]-2-[(3-pyrrolidinyl)amino]-9H-purin 
9-ylJ-N-ethyl-p-D-ribofuranuronamide; 

(3R)-1-deo)(y-H6-I(2,2-djphenylethyl)amino]-2-[(3-pyrr6lidinyl)amino]-9H-puri 
9-yl]-N-ethyl-p-D-ribofuranuronamide; 

(3R)-1-deoxy-1-{6-{(2,2-diphenylethyl)amino]-2-{[1-(phenylmethyl)-3- 
pyrrolidinyl]amino]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

(+/-)-1-deoxy-1-[6-{(2,2-diphenylethyl)amino]-2-{(1-ethyl-3-pyn-olidinyl)amino] 
9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

1-deoxy-H6-[(2,2-diphenylethyl)amino]-2-l(1-ethyl-4-piperidinyl)amino]-9H- 
purin-9'-yl]-N-ethyl-p-D-ribofuranuronamide; 

(trans)-1-[2-{(4-aminocyclohexyl)amino]-6-[(2 I 2-diphenylethyl)amino]-9H-purin- 
9-yl]-1-deoxy-N-ethyl-p-D-ribofuranuronamide; 

[( 1 a,2p,3PH+/-)]-1 ^2-{(3-acetylamino-2-hydroxycyclopentyl)amino]-6-[(2,2- 
diphenylethyl)amino]-9H-purin-9-yl)-1-deoxy-N-ethyl-p-D-ribofuranuronamide; 
(1 R-trans)-1 -deoxy-1 -{6-I(2,2-diphenylethyl)amino]-2-[(2- 

hydroxycyclopentyl)amino]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 
1 -deoxy-1 -{6-l(2,2-diphenylethyl)amino]-2-{[2-(1 -methyl-1 H-imidazol-4- 

yl)ethyl]amino]-N-ethyl-9H-purin-9-yl]-p-D-ribofuranuronamide; 

1-oeoxy-1-[6-[(2,2-diphenylethy!)amino]-2-n2-(1H-imida20l-2-yl)ethyl]amino]-9H 
purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

1 -deoxy-1 -{6-[(2 l 2-diphenylethyl)amjno]-2-l[3-( 1 H-imidazol-4-yl)propyl]amino]- 
9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

1-deoxy-1-[6-[(2,2-diphenylethyl)amino]-2-[[2-(1H-1,2 I 4-triazol-3-yl)ethyl]amino] 
9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

(trans)-1 -deoxy-1 -{2-[(4-N,N-dimethylaminocyclohexyl)amino]6-[(2,2- 
diphenylethyl)amino]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 
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1 -deoxy-1 -[6-[(2,2-diphenylethyl)amino]-2-[[2-(2-methyl-1 H-imidazol-4- 

yl)ethyl]aminoJ-9H-purin-9-yl]-N-ethyl-3-D-ribofuranuronamide; 

1 -deoxy-1 -[2-[[2-[(aminoiminomethyl)amino]ethyl]amino]-6-[(2,2- 

diphenylethyl)amino]-9H-purin-9-yl)-N-ethyl-p-D-ribofuranuronamide; 

1 -deoxy-1 -[2-{[3-[(aminoiminomethyl)amino]propyl]amino]-6-[(2,2- 

diphenylethyi)amino]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 

1-[2-[[(6-amino-2-pyridinyl)methyi]amino]-6-[(2 f 2-diphenylethyl)amino]-9H-purin- 

9-yl]-1-deoxy-N-ethyl-0-D-ribofuranuronamide; 

and physiologically acceptable salts and solvates thereof. 

Particular compounds of the present invention include: 
(1 S-trans)-1 -deoxy-1 -[6-I(2 f 2-diphenylethyl)amino]-2-[(3- 
hydroxycyclopentyl)amino3-9H-purin-9-yl]-N-ethyl-p-D : ribofuranuronamide; 
[1 S-(1a,2p,3p)]-1-deoxy-1-I2-l(2,3-dihydroxycyclopentyl)amino]-6-l(2 l 2- 
diphenylethyl)amino]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 
[(1S)-trans]-1^eoxy-H24(3-N,N-dimethylamino)cyclopentylamino]-6-[(2,2- 
diphenylethyl)amino]-9H-purin-9-yl]-N-ethyl-3-D-ribofuranuronamide; 

(3S)-1-deoxy-H64(2,2^iphenylemy0amino]-2-I(3-pyrrolidinyl)amino]-9H-purin- 
9-yl]-N^thyl-p-D-ribofuranuronamide; 

(tnans)-H24(4-aminocyclohexyl)amino]^-I(2,2-diphenylethyl)amino]-9H-purin- 
-9-yl]-1^deoxy-N-€thyl-p-D-ribofuranuronamide; 

1-deoxy-H64(2,2Kiiphenylethyl)aminoh2-{[2K1-methyl-1HHmidazol-4- 
yl)ethylJamino]-N-ethyl-9H-purin-9-yl]-p-0-ribofuranuronamide; 
(trans)-1 -deoxy-1 ^-{(^N.N-dimethylaminocyclohexyOaminolS^^- 
diphenylethyl)amino]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide; 
1-deoxy-1-{6-I(2,2-diphenylethyl)amino>2-[l2-{2-methyl-1H-imida2ol-4- 
yl)ethyl]amino]-9H-purin-9-yl]-N-ethyl-3-D-ribofuranuronamide; 
and physiologically acceptable salts and solvates thereof. 
A particularly preferred compound of formula (I) is: 

(trans)-1-l2-[(4-aminocyclohexyl)amino]-6-[(2,2-diphenylethyl)amino]-9H-purin- 
9-yl]-1-deoxy-N-ethyl-p-D-ribofuranuronamide; and physiologically acceptable 
salts and solvates thereof, including the hydrochloride salt 

The potential for compounds of formula (I) to inhibit leukocyte function may 
be demonstrated, for example, by their ability to inhibit superoxide (O2") 
generation from neutrophils stimulated with chemoattractants such as N- 
formylmethionyl-leucyl-phenylalanine (fMLP). Accordingly, compounds of 
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formula (I) are of potential therapeutic benefit in providing protection from 
leukocyte-induced tissue damage in diseases where leukocytes are implicated 
at the site of inflammation. 

Examples of disease states in which the compounds of the invention have 
potentially beneficial anti-inflammatory effects include diseases of the 
respiratory tract such as adult respiratory distress syndrome (ARDS), bronchitis 
(including chronic bronchitis), cystic fibrosis, asthma (including allergen-induced 
asthmatic reactions), emphysema, rhinitis and septic shock. Other relevant 
disease states include diseases of the gastrointestinal tract such as intestinal 
inflammatory diseases including inflammatory bowel disease (e.g. Crohn's 
disease or ulcerative colitis), Helicobacter-pylori induced gastritis and intestinal 
inflammatory diseases secondary to radiation exposure or allergen exposure, 
and non-steroidal anti-inflammatory drug-induced gastropathy. Furthermore, 
compounds of the invention may be used to treat skin diseases such as 
psoriasis, allergic dermatitis and hypersensitivity reactions. 

Further .examples of disease states in which compounds of the invention 
have potentially beneficial effects include cardiac conditions such as peripheral 
vascular .disease, post-ischaemic reperfusion injury and idiopathic 
hypereosinophilic syndrome. 

•Compounds of the invention- which inhibit lymphocyte function also tiave use- 
in the treatment. of auto-immune diseases such as rheumatoid arthritis and 
diabetes. 

Compounds of the invention may also be useful in inhibiting metastasis. 

It will be appreciated by those skilled in the art that reference herein to 
treatment extends to prophylaxis as well as the treatment of established 
conditions. 

As mentioned above, compounds of formula (I) are useful in human or 
veterinary medicine, in particular as anti-inflammatory agents. 

There is thus provided as a further aspect of the invention a compound of 
formula (I) or a physiologically acceptable salt or solvate thereof for use in 
human or veterinary medicine, particularly in the treatment of patients with 
inflammatory conditions who are susceptible to leukocyte-induced tissue 
damage. 

According to another aspect of the invention, there is provided the use of a 
compound of formula (I) or a physiologically acceptable salt or solvate thereof 
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for the manufacture of a medicament for the treatment of patients with 
inflammatory conditions who are susceptible to leukocyte-induced tissue 
damage. 

In a further or alternative aspect there is provided a method for the treatment 
of a human or animal subject with an inflammatory condition who is susceptible 
to leukocyte-induced tissue damage, which method comprises administering to 
said human or animal subject an effective amount of a compound of formula (I) 
or a physiologically acceptable salt or solvate thereof. 

The compounds according to the invention may be formulated for 
administration in any convenient way, and the invention therefore also includes 
within its scope pharmaceutical compositions for use in anti-inflammatory 
therapy, comprising a compound of formula (I) or a physiologically acceptable 
salt or solvate thereof together, if desirable, with one or more physiologically 
acceptable carriers or excipients. 

The compounds according to the invention may, for example, be 
formulated for oral, buccal, parenteral, topical or rectal administration, 
preferably for parenteral or topical (e.g. by aerosol) administration. 

Tablets and capsules for oral administration may contain conventional 
excipients such as binding agents, for example syrup, acacia, gelatin, sorbitol, 
tragacanth,- -mucilage of starch, cellulose or polyvinyl pyrrolidone; fillers, for- 
example, lactose/ microcrystalline cellulose, sugar, maize- starch, calcium 
phosphate or sorbitol; lubricants, for example, magnesium stearate, stearic acid, 
talc, polyethylene glycol or silica; disintegrants, for example, potato starch, 
croscarmellose sodium or sodium starch glycollate; or wetting agents such as 
sodium lauryl sulphate. The tablets may be coated according to methods well 
known in the art Oral liquid preparations may be in the form of, for example, 
aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or may be 
presented as a dry product for constitution with water or other suitable vehicle 
before use. Such liquid preparations may contain conventional additives such 
as suspending agents, for example, sorbitol syrup, methyl cellulose, 
glucose/sugar syrup, gelatin, hydroxymethyl cellulose, carboxymethyl cellulose, 
aluminium stearate gel or hydrogenated edible fats; emulsifying agents, for 
example, lecithin, sorbitan mono-oleate or acacia; non-aqueous vehicles (which 
may include edible oils), for example almond oil, fractionated coconut oil, oily 
esters, propylene glycol or ethyl alcohol; or preservatives, for example, methyl 
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or propyl g- hydroxybenzoates or sorbic acid. The preparations may also 
contain buffer salts, flavouring, colouring and/or sweetening agents (e.g. 
mannitol) as appropriate. 

For buccal administration the compositions may take the form of tablets or 
5 lozenges formulated in conventional manner. 

The compounds may also be formulated as suppositories, e.g. containing 
conventional suppository bases such as cocoa butter or other glycerides. 

The compounds according to the invention may also be formulated for 
parenteral administration by bolus injection or continuous infusion and may be 

10 presented in unit dose form, for instance as ampoules, vials, small volume 
infusions or pre-filled syringes, or in multi-dose cdntainers with an added 
preservative. The compositions may take such forms as solutions, suspensions, 
or emulsions in aqueous or non-aqueous vehicles, and may contain formulatory 
agents such as anti-oxidants, buffers, antimicrobial agents and/or tonicity 

15 adjusting agents. Alternatively, the active ingredient may be in powder form for 
constitution, with a suitable vehicle, e.g. sterile, pyrogen-free water, before use. 
The dry solid presentation may be prepared by filling a sterile powder 
aseptically. into individual sterile containers or by filling a sterile solution 
aseptically into each container and freeze-drying. 

20 By topical -administration as -used -herein, -we -include administration by 

insufflation and inhalation. Examples of various types of preparation for topical 
administration include ointments, creams, lotions, powders, pessaries, sprays, 
aerosols, capsules or cartridges for use in an inhaler or insufflator, solutions for 
nebulisation or drops (e.g. eye or nose drops). 

25 Ointments and creams may, for example, be formulated with an aqueous or 

oily base with the addition of suitable thickening and/or gelling agents and/or 
solvents. Such bases may thus, for example, include water and/or an oil such as 
liquid paraffin or a vegetable oil such as arachis oil or castor oil or a solvent 
such as a polyethylene glycol. Thickening agents which may be used include 

30 soft paraffin, aluminium stearate, cetostearyl alcohol, polyethylene glycols, 
microcrystalline wax and beeswax. 

Lotions may be formulated with an aqueous or oily base and will in general 
also contain one or more emulsifying agents, stabilising agents, dispersing 
agents, suspending agents or thickening agents. 
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Powders for external application may be formed with the aid of any suitable 
powder base, for example, talc, lactose or starch. Drops may be formulated with 
an aqueous or non-aqueous base also comprising one or more dispersing 
-agents, solubilising agents or suspending agents. 

Spray compositions may be formulated, for example, -as aqueous solutions 
or suspensions or as aerosols delivered from pressurised packs, with the use of 
a suitable propellant, e.g. dichlorodifiuoromethane, trichlorofluoromethane 
d.chlorotetra-fluoroethane, 1.1,1 ,2,3,3,3-heptafluoropropane, 1,1,1,2- 
tetrafluorethane, carbon dioxide or other suitable gas. 

Intranasal sprays may be formulated with aqueous or non-aqueous vehicles 
with the addition of agents such as thickening agents, buffer salts or acid or 
alkali to adjust the pH, isotonicity adjusting agents or antioxidants. 

Capsules and cartridges of for example gelatin, or blisters of for example 
laminated aluminium foil, for use in an inhaler or insufflator may be formulated 
containing a powder mix of a compound of the invention and a suitable powder 
base such as lactose or starch. 

Solutions for inhalation by nebulation may be formulated with an aqueous 
vehicle with the addition of agents such as acid or alkali, buffer salts, isotonicity 
adjusting agents or antimicrobials. They may be sterilised by filtration or 
heating in an autoclave, or presented as a non-sterile product. 

The pharmaceutical compositions according to the invention may also be 
used in combination with other therapeutic agents, for example anti- 
inflammatory agents such as corticosteroids or NSAIDs. 

The invention thus provides, in a further aspect, a combination comprising a 
compound of formula (I) or a physiologically acceptable salt or solvate thereof 
together with another therapeutically active agent, for example an anti- 
inflammatory agent such as a corticosteroid or NSAID. 

The combination referred to above may conveniently be presented for use in 
the form of a pharmaceutical formulation and thus pharmaceutical formulations 
comprising a combination as defined above together with a pharmaceutical^ 
acceptable carrier thereof represent a further aspect of the invention. 

The individual components of such combinations may be administered either 
sequentially or simultaneously in separate or combined pharmaceutical 
formulations. Appropriate doses of known therapeutic agents will be readily 
35 appreciated by those skilled in the art. 
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Compounds of the invention may conveniently be administered in amounts 
of, for example,- 0.01 to 500mg/kg body weight, preferably 0.01 to 100mg/kg 
body weight, 1 to 4 times daily. The precise dose will of course depend on the 
age and condition of the patient and the particular route of administration 



The compounds of formula (I) and salts and solvates thereof may be 
prepared by the methodology described hereinafter, constituting a further 
aspect of this invention. In the following procedures, the groups R 1 , R2 and Q 
are as defined for compounds of formula (I) unless otherwise stated. 

Thus, according to first process (A), a compound of formula (I) may be 
prepared by treating a compound of formula (II) 



(wherein R a and R& each represent a hydrogen atom or together form an 
alkylidene group such as isopropylidene) with an amine R2aNH 2 (wherein R2a 
is a group R2 or is a protected derivative thereof), followed, where necessary, 
by the removal of any protecting groups present. 

The displacement reaction to introduce the amine moiety may be carried out 
by heating the reagents at a temperature in the range of 50° to 150^0 
optionally in the presence of a solvent such as dimethylsulphoxide. 

A compound of formula (II) in which Q represents a sulphur atom may be 
prepared from a compound of formula (H) in which Q represents an oxygen atom 
and R a and R b together form an alkylidene group such as isopropylidene by 
thianation followed, if appropriate, by the removal of the alkylidene group. 

The thianation reaction may be conveniently effected using known thianation 
agents such as hydrogen sulphide, phosphorus pentasulphide or Lawesson's 
reagent (p-methoxyphenylthiophosphine sulphide dimer). The reaction may be 
carried out in a known manner. For example when hydrogen sulphide is used 
an acid such as hydrochloric acid may conveniently be added in catalytic 



chosen. 




NHCHjCHPhj 
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amounts and the reaction carried out in a polar solvent such as acetic acid or 

ethanol. When using Lawesson's reagent, the reaction may conveniently be 

carried out in a dry solvent such as toluene or methylene chloride. 

A compound of formula (II) in which Q represents an oxygen atom may be 

prepared by treating a compound of formula (III) 

Cl 




OR 1 OR b 

(wherein R a and R& are as defined previously) with 2,2-diphenylethylamine, 
preferably in the presence of a base such as an amine base (e.g. 
diisopropylethylamine) and in a solvent such as an alcohol (e.g. isopropanol) at 
an elevated temperature (e.g. reflux), followed If desired by removing any 
protecting groups present. 

A compound of formula (II) in which Q represents an oxygen atom may also 
be prepared by treating a compound of formula (IV) 




OR OR 

(wherein R a and R D are as defined previously) or an active derivative thereof 
such as the corresponding acid halide with an amine R 1 NH2, followed if desired 
by removing any protecting groups present. 

The amination reaction may be effected in known manner, for example by 
adding the amine in a solvent such as a halogenated hydrocarbon (e.g. 
methylene chloride) at about fjO to 20°C to the compound (IV) or, more 
particularly, the corresponding acid chloride. The acid chloride may be 
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prepared by treating compound (IV) with thionyl chloride, conveniently at an 
elevated temperature. 

fornlla 0 ^) ^ ^ * " COmpound of 



NHCHjCHPh 




'2 



(V) 



OR* 



or a salt thereof (wherein Ra and Rb together form an alkylidene group such as 
isopropylidene), followed if desired by removing the alkylidene group The 
ox.dat.on reaction may be effected in known manner using an oxidising agent 
such as potassium permanganate or pyridinium dichromate. 

A compound of formula (V) or a salt thereof may be prepared by treating a 
compound of formula (VI) 

NHCHjCHPhj 




(VI) 



HO OH 

with a ketone such as acetone and/or with 2,2-dimethoxypropane in the 
presence of an acid, for example p-toluenesulphonic acid, conveniently at about 
15 room temperature. 

A compound of formula (VI) may be prepared by deprotecting a compound of 
formula (VII) 
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OR OR 

(wherein RP is a suitable hydroxyl protecting group). Suitable methods of 
deprotection are described hereinafter. 

A compound of formula (VII) may be prepared by treating a compound of 
formula (VIII) 

Cl 




(vm) 



OR OR 



(wherein RP is as defined previously) with 2,2-diphenylethylamine under the 
conditions described previously for preparing compounds of formula (II) from 
compounds of formula (III). 

The compounds of formulae (III) and (VIII) are either known compounds or 
may be prepared by methods analogous to those described in the art for 
preparing the known compounds of formulae (III) and (VIII). 

The amines R2aNH 2 are either known in the art or may be prepared by the 
methods described in the Examples Section hereinafter or by methods 
analogous to such methods hereinafter. 

Compounds of formulae (II) and (IV) are novel intermediates and represent 
further aspects of the present invention. Compounds of formula (II) in which R a 
and R D represent hydrogen atoms are also active compounds in their own right 
and constitute a further particular aspect of the present invention. 

It will be appreciated that in addition to 2\3'-diol groups, groups present 
within R 2 may need to be protected, and deprotection may be required as an 
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intermediate or final step to yield the desired compound. Thus, according to 
another general process (B). a compound of formula (I) may be prepared by 
subjecting a protected derivative of a compound of formula (I) to reaction to 
remove the protecting group or groups. Protection and ^protection of 
functional groups may be effected using conventional means. Thus for 
example, amino groups may be protected by a group selected from aralkyl (e g 
benzyl), acyl (e.g. benzyloxycarbonyl or t-butoxycarbonyl) or sulphonyl (e g 
allysulphonyl or tosyl); subsequent removal of the protecting group being 
effected when desired by hydrolysis or hydrogenolysis as appropriate using 
standard conditions. Hydroxyl groups may be protected using any conventional 
hydroxy! protecting group, for example, as described in "Protective Groups in 
Organic Chemistry", Ed. J.F.W. -McOmie (Plenum Press, 1973) or "Protective 
Groups in Organic Synthesis" by Theodora W. Greene (John Wiley and Sons 
1991). Examples of suitable hydroxyl protecting groups include groups selected 
from alkyl (e.g. methyl, t-butyl or methoxymethyl), aralkyl (e.g benzyl 
diphenylmethyl or triphenylmethyl), heterocyclic groups such as 
tetrahydropyranyl, acyl (e.g. acetyl or benzoyl) and silyl groups such as 
tnalkylsilyl (e.g. t-butyldimethylsilyl). The hydroxyl protecting groups may be 
removed by conventional techniques. Thus, for example alkyl, silyl acyl and 
heterocyclic groups may be removed by solvolysis, e.g. by hydrolysis under- 
acidic or basic conditions. Aralkyl groups such as triphenylmethyl may similarly 
be removed by solvolysis, e.g. by hydrolysis under acidic conditions Aralkyl 
groups such as benzyl may be cleaved by hydrogenolysis in the presence of a 
Noble metal catalyst such as palladium-on-charcoal. Silyl groups may also 
conveniently be removed using a source of fluoride ions such as tetra-n- 
butylammonium fluoride. Carboxyl protecting groups may conveniently be 
represented by appropriate hydroxyl protecting groups above with deprotection 
effected according to the methods described above. An example of such a 
group is an alkyl (e.g. methyl or t-butyl) group which can be removed by acid 
hydrolysis (e.g. using trifluoroacetic or hydrochloric acid) or an aralkyl (eg 
benzyl) group which can be removed by catalytic hydrogenolysis. 

Particularly suitable hydroxyl protecting groups represented by rP include 
acyl groups such as acetyl or benzoyl. An alkylidene protecting group may 
conveniently be removed by acid-catalysed hydrolysis, for example using 
trifluoroacetic, sulphuric or hydrochloric acid. 
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Compounds of formula (I) may also be prepared from other compounds of 
formula (I) or protected derivatives thereof using conventional interconversion 
procedures, including N-acylation, N-debenzylation and oxidation of a hydroxyl 
group to a ketone, followed, if necessary, by the removal of any protecting 
5 groups present. 

Individual isomers of formula (I) may either be prepared from starting 
materials having the desired stereochemistry or by epimerisation, resolution or 
chromatography (e.g. HPLC separation) at an appropriate stage in the synthesis 
of the required compounds of formula (I) using conventional means. 
1 0 When it is desired to prepare an acid addition salt of a compound of formula 

(I) the product of the above procedure may be converted into a salt by treatment 
of the resulting free base with a suitable acid using conventional methods. 

Physiologically acceptable acid addition salts of the compounds of formula 
(I) may be prepared by reacting a compound of formula (I) in the form of a free 
base with an appropriate acid optionally in the presence of a suitable solvent 
such as an ester (e.g. ethyl acetate) or an alcohol (e.g. methanol, ethanol or 
isopropanol). 

Inorganic basic salts may be prepared by reacting the free base of a 
compound of formula (I) using conventional methods. 

Solvates <e.g. hydrates) of a compound of formula . (I) may be formed during 
the work-up procedure of one of the aforementioned process steps. 

The following Examples illustrate the invention but do not limit the invention 
in any way. All temperatures are in °C Hereinafter the term DMSO means 
dimethylsulphoxide. 

25 

EXAMPLES 

General 

Where products were purified by column chromatography, 'silica' refers to silica 
gel for chromatography, 0.063 to 0.20mm mesh (e.g. Merck Art 7735); 'flash 
30 silica' refers to silica gel for chromatography, 0.040 to 0.063mm mesh (e.g. 
Merck Art 9385). In this latter case column elution was accelerated by an 
applied pressure of nitrogen at up to 5 p.s.i. 

Where products were purified by preparative HPLC, this was carried out on a 
C18-re versed-phase column (1" Dynamax), eluting with a gradient of acetonitrile 
35 (containing 0.1% trifluoroacetic acid) in water (containing 0.1% trifluoroacetic 
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acid) and the compounds isolated as their trifluoroacetate salts unless 
otherwise specified. 

PREPARATION 1 

2-Chloro-N-f2.2-diDhenv |ethvn-adenosine 2'.3'.5'-triare>tatP 
A solution of 2,6-dichloro-9-(2,3,5-tri-0-acetyl-p-D-ribofuranosyl)-9H-purine1 
(6.68g,14.9mmol) in 2-propanol (300ml) was stirred and heated at reflux with 
2,2-diphenylethylamine (4.3g,21.8mmol) in the presence of 
diisopropylethylamine (3.8ml) for 3.5h. The cooled mixture was reduced in 
volume by evaporation in vacuo and the residue was diluted with ethyl acetate 
(200ml). This mixture was washed with water (100ml); 10% citric acid solution 
(2x100ml) and water (100ml) then dried (MgS0 4 ) and evaporated to give the 
title compound (9.01 g) as a pale yellow froth. A sample (500 mg) was purified 
by column chromatography on flash silica eluting with ethyl acetate:cyclohexane 
(1:2). The product (0.34g) was obtained as a white froth [<x]d -20° (CHCh 
c=1%). 

1. M. J.Robins and B.Uznanski, Canad.J.Chem. . 1981, 59(171 . 2608. 
PREPARATION 2 

2-Chloro-N-(2.2-diDhenvlethvn-adenosine 

2-Chloro-N-(2 > 2-dip'henylethyl)-adenosine 2 , ,3 , ,5 , -triacetate (2.0g,3.29mmol) 
was dissolved in methanol (120ml) and the solution was stirred at room 
temperature with 2M aqueous sodium carbonate solution (10ml). After 2h the 
mixture was diluted with water (350ml) and extracted with ethyl acetate 
(2x1 00ml). The extract was washed with water (100ml) and dried (MgS04) then 
evaporated to leave a froth (1.42g). A sample (0.42g) was purified by column 
chromatography on flash silica eluting with ethyl acetatecyclohexane (3:1). 
Evaporation of appropriate fractions gave an oil which was treated with ether 
(20 ml) to give a solid, which was collected by filtration, washed with ether and 
dried in vacuo to give the title compound (0.1 77g) as a solid (afo -39° (CHCI3 
c=1%). 

PREPARATION 3 

2-Chloro-N-f2.2-diphenvle thvn-2.3-0-M-methvlethvlidene)-adenosine toluene- 
4-sulphonate salt 
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Toluene-4-sulphonic acid (7.0g,37mmol) was added to a stirred solution of 2- 
chloro-N-(2,2-diphenylethyl)-adenosine (6.85g,14mmol) in acetone (300ml) and 
2,2-dimethoxypropane (90ml). After a few minutes a precipitate formed which 
dissolved within 0.5h. The reaction was stirred for 3 days and the precipitate 
formed was collected by filtration and washed with acetone (50ml) and dried to 
give the title compound (4.64g) [<x] D -38° (1,4-dioxan c=1%). A second crop 
(2.7g) was obtained from the mother liquors. 

PREPARATION A 

1 -r2-Chloro-6-ff 2.2-diDhen y|ethvnamino1-9H-Durin-9-yl1-l -deo> 
methvlethvli deneVB-D-ribofuranuronic ariri 

A solution of 2-chloro-N-(2,2-diphenylethyl).2,3-O^HTiethylethylidene)- 
adenosine toluene-4-sulphonate salt (6.94g,10mmol) in 1,4-dioxan (200ml) was 
added to a cold (4<>C) solution of potassium permanganate (8.85g,56.1mmol) 
and potassium hydroxide (2.71g,48.4mmol) in water (200mi) keeping the 
temperature below 10°C. On complete addition the mixture was stirred for 3.5h 
between 50c and room temperature. A 5% aqueous solution of sodium 
metabisulphite was added in portions until all colouration had been discharged! 
The pH was then adjusted to pH 3 with concentrated hydrochloric acid and the 
"20 mixture was extracted with ethyl acetate =(3x200ml):-The extract was -washed- 
with water (200m))' and dried <MgS0 4 ) and evaporated to leave a waxy solid 
(5.45g) which was dried in vacuo. The majority of this solid (4.1g) was stirred 
with ether (100ml) and 5% aqueous sodium bicarbonate solution (100ml) until 
solution was obtained. The aqueous phase was washed with ether (2x1 00ml) 
then brought to pH3 with 10% citric acid solution to give a precipitate which was 
collected by filtration, washed with water (100ml) and dried. The resulting solid 
(6.1g) was stirred with water (500ml) for 2h then collected by filtration, washed 
with water (50ml) and dried in vacuo over phosphorus pentoxide to give the title 
compound (3.52g) [ofo +53° (CHCI 3 c=1%). - ^ 
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PREPARATION 5 

.1 -F2-Chloro-6-ff 2.2-diDhenvlethvhami no1-9H-Durin-9-vn-l -deoxy-N-ethvl-2. 3-Q- 
(1-methvlet hvlideneVB-D-ribofuranuronamide 
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A solution of 1-[2-chloro-6-[(2,2-diphenylethyl)amino]-9H-purin-9-yl]-1-deoxy- 
2,3-0-(1-methylethylidene)-p-D-ribofuranuronic acid (3.3g,6.16mmol) in thionyl 
chloride (10ml) was heated at 70O C for 1.5h. The mixture was evaporated to 
leave a pale brown froth which was azeotroped with toluene twice. The resulting 
froth was dissolved in dichloromethane (50ml) and the solution was cooled to 
5°C. A solution of ethylamine (6ml) in dichloromethane (20ml) was added in 
portions and the mixture was left at 5<>C for 30 min then poured into water 
(100ml). The aqueous phase was extracted with dichloromethane (3x50ml) the 
extract was washed with water and dried (MgS0 4 ) then evaporated to leave a 
froth (3.37g) which was purified by column chromatography on flash silica 
eluting with ethyl acetatexyclohexane (1:1) to give the title compound (2.74g) 
as a pale yellow froth [a] D -18.9° (CHCI 3 c=0.9%). 

PREPARATION fi 

2-Chloro-N-f2.2-diDhenvlet hvn-adeno«;ine 2 , .3'.5'-triben7n a t <a 
A mixture of 2,6^ic*loro-9-(2,3,5-tr^ 

(67.69g), 2,2-diphenylethylamine (27.67g) and diisopropylethylamine (75.5g) in 
2-propanol (2200ml) was heated under reflux for 2.5h. The cooled mixture was 
-evaporated, .and the residual orange foam purified on flash silica (1.5 kg) eluting 
with ethyl acetatexyclohexane (1:2) to yield the title comnm.nrt (71 .2g) as a 
pale brown foam, nmr(5,CDCI 3 ) 4.2 to 4.4 and 4.6 to 4.95 (2m,6H), 5.97 
(br.s,1H),6.14 (q,2H), 6.43 (d,1H), 7.15 to 7.65 (m, ca_19H), 7.79 (s 1H) 7 9 to 
8.15 (m,6H). ' ' 

1. Klmai, et al.. Chem. Pharm. Bull 1966, 14. 1377. 

PREPARATION 7 

2-Chloro- N-f2.2-diDhenvlethvn-adenoRinP> 

2-Chloro-N-(2,2-diphenylethyl)-adenosine Z.S'.S'-tribenzoate (71 .2g) in 
methanol (980ml) was treated with potassium carbonate (52.1 g). The 
suspension was stirred at 22°C for 2h. It was then acidified to pH 8 with 
concentrated hydrochloric acid, evaporated and purified on flash silica (2kg) 
eluting with dichloromethane:ethanol:0.880 ammonia (90:10:1) to give the title 
compound (40.2g) as a white solid, nmr(5,DMSO-d 6 ) 3.58 (m,1H), 3.65 (m,1H), 
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3.84 (br.s,1H), 4.0 to 4.2 and 4.4 to 4.65 (2m,5H), 5.04 (t,1H), 5.22 (d,1H), 5 48 
(d,1H), 5.82 (m,1H), 7.1 to 7.4 (m,10H), 8.33 (s,1H), 8.42 (t,1H). 

PREPARATION R 

5 2-Chloro-N-f2 2-diDhenvleth v n-2.3-0-ri-methvlethvlidenfi) - a Honncin 0 

2-Chloro-N-(2,2-diphenylethyf)-adenosine (40g) in acetone (970ml) was treated 
with 2,2-dimethoxypropane (49ml) and toluene-4-sulphonic acid (4.97g). The 
mixture was stirred at ca 22°C for 67h, then the slurry was evaporated and . 
chromatographed on flash silica eluting with dichloromethanermethanol (1 9: 1 ) to 
10 9' ve the title compound (39.6g) as a white solid. A portion (1.5g) was 
recrystallised from ethyl acetate to give an analytically pure sample, 1 27g m p 
185 to 187°, [alp -86°(c,0.8%, CHCI3). 

PREPARATION 9 

15 H2-Chlorc>-6-rf2.2-diDhenvlethvnaminQ l-9H>Durin-9.vn-1-deox V -N-ethvl-2.3-0- 
(1-methvlet hvlideneVp-D-ribofuranuronamide ^ 

1-(2,6-Dichloro-9Hi5urin-9-ylH-deoxy-N-ethyl-2,3-0-(1-methylethylidene).3.D- 
ribofuranuronamldel (5.66g, 14.07mmol) was heated at reflux in 2-propanol 
(300ml) with 2,2-diphenylethylamine (3.62g, 18.3mmol) in the presence of>l,N- 

20 diisopropylethylamine (13.2ml)for 6h. The cooled solution was evaporated to a* 
brown foam which was purified on silica eluting with ethyl acetate to give the 
title compound (7.31 g) as a pale yellow foam, nmr(6,DMSO-d6) 0.62(t,3H), 
1.34(s,3H), 1.53(s,3H), 2.82(m,2H), 4.05(m,1.5H), 4.54(m,2.5H), 5.40(m!2H) 
6.18(s,1H), 7.1 to 7.4(m,10H), 7.50(t,1H), 8.22(s,1H), 8.40(m,1H). 

25 1 . R.R.Schmidt etal.. Chem.Ber. . 1 980, 113, 2891 . 

PREPARATION 10 

1-f2-Ghloro^4f2.2^iDhenvl ethvnamino1-9H-purin-9.vll-l<ieoxv-N-ethYLp.n. 
ribofuranuronamide 

30 1 -[2-Chloro-6-[(2,2-diphenylethyl)amino]-9H-purin-9-yl]-1 -deoxy-N-ethyl-2,3-0- 
(l-methyiethylidene)-B-D-ribofuranuronamide (2.02g) was treated with 
trifluoroacetic acid (10ml) and water (1.1ml), and the resulting solution was 
stirred at 20°C for 2h. The mixture was evaporated and the residue was treated 
with sodium hydrogen carbonate (3.75g) and ethanol (30ml) and stirred for 1h. 

35 The mixture was filtered and the solid was washed with ethanol. The total filtrate 
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and washings were evaporated and the residue was purified on flash silica 
elut.ng with ethyl acetate:methanol (19:1) to give the title comnnnnH (1 96q) as 
a white solid, nmr(6,DMSO-d6) 1.05(t,3H), 3.22(m,2H), 4.0 to 4 2(m2 5H) 
4.30(m,1H), 4.45 to 4.65(m,2.5H), 5.58(d,1H), 5.72(d,1H), 5.90(d,1H) 7 14 to 
7.40(m,10H),8.36(t,1H), 8.43(5,1^,8.52(^1^. 

PREPARATION 11 

fcis^+/-)143-f(Methvlsulnhnnvnoxvl CVC |on^n t v ncarbamir. ariH 
ester 

Methanesulphonyl chloride (0.163ml,2.1mmol) was added to a stirred mbcture of 
[c«s-(+/-)]-(34iydroxycyclopentyl)carbamic acid phenylmethyl esterl 
(0.47g,2mmol) and triethylamine (0.293ml,2mmol) in acetone (10ml) After 2h 
more reagents as above were added and the reaction was left for a further 1h 
Water (70ml) and ethyl acetate (70ml) were added and the organic phase was 
washed with water (20ml), dried (MgS0 4 ) and evaporated to leave a solid 
(0.71g) wh,ch was purified by column chromatography on flash silica eluting 
w.th 50% ethyl acetate in cyclohexane to give the title comnnnnH (05 32q) 
m.p.84-860C (from ether). ^~ W ' 

1. Published European Patent Application EP-A-322242. 

PREPARATION \£ 

rtrans-f-fM n3-fNN-Drmftthvlamino^ 
ester 

A solution of fcis-( + /.)H3-[(methylsulphonyl)oxy]cyclopentyl]carbamic acid 
phenylmethyl ester (2g,6.38mmol) in 33«/o dimethylamine in ethanol (30ml) was 
heated at reflux for 4h. The cooled mixture was diluted with water (250ml) and 
extracted into ethyl acetate (3x70ml). The extract was dried (MgS0 4 ) and 
evaporated to leave an oil which crystallised from ether/cyclohexane to give the 
title compound (1.28g) m.p. 85-86<>C. 

PREPARATION 13 

[trans-(+M1-3-(N.N-Dimet hvlamino)cvr.lopentvlamine 

A solution of [trans.( + /.)]-[3^(N,N-dimethylamino)cyclopentyl]carbamic acid 
phenylmethyl ester (1.4g,5.34mmol) in tetrahydrofuran (100ml) was 
hydrogenated over 10% palladium-on-carbon (0.1 7g) for 3 days. The catalyst 
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was removed by filtration, washed with tetrahydrofuran (20ml) and the combined 
organ.c phases were evaporated with a stream of nitrogen to leave the title 
Pompound (0.412g) as an oil, nmr(5,CDCi 3 ) includes 1 .25-1 65(m 3hT77 
1.85(m,1H), 1.85-2.1(m, 2H), 2.25(s,6H), 2.65(m, 1H), 3.48(m, 1H). ' ' 

PREPARATION 14 

[trans-f+Z^l-fS-AzidocyclopRntyncarbamir a ri d phenvlmpthy i gster 
A solution of sodium azide (0.5g, 7.69mmol) in water (2ml) was added to a 
solut.on of tcisK^HS-KmethanesulphonyDoxyJcyclopentylJcarbamic acid 
Phenylmethyl ester (1.74g, 5.55mmol) in dimethylformamide (12ml) and the 
mature was heated at 10 0 o C for 0.5h.The cooled reaction mixture was diluted 
with water (150ml) and extracted into ethyl acetate (3x50ml). The extract was 
washed with water (50ml), dried (MgS0 4 ) and evaporated to leave the title 
compound (1.41g) as an oil which solidified on drying, nmr(5,CDCI 3 ) i^Z 
1.4-1 55(m,1H), 1.6-1 .85(m,2H), 1.95-2.3(m,3H), 4.05(m,1H), 4.17(m1H) 
4.72^8,1^,5.1(8,2^,7.45(8,5^. ' 

PREPARATION IS 

ftrans^+/-)H3-Aminocvclopentvncarbamir. a r id D henvlmgfh v i 
Ablution of {transWHS^idocyclopentyDcarbamic acid phenylmethyl ester. 
(4.65g,0.0179mmolj in ethanot (230ml) was hydrogenated over 10% palladium- 
on-carbon (0.5g) by bubbling hydrogen through the stirred solution for 40min 
The m«xture was filtered through celite and the pad was washed with ethanol 
(50ml). The combined ethanolic solution was evaporated to leave an oil (4 2g) 
which was partitioned between 2M hydrochloric acid (50ml) and ethyl acetate 
(50ml). The organic phase was extracted with 2M hydrochloric acid (2x20ml) 
and the combined aqueous phase was brought to pH 8 with sodium carbonate 
solution and extracted with ethyl acetate (3x70ml). The extract was dried 
(MgS0 4 ) and evaporated to leave the title comp ound (0 . 3 2g) as a solid 
nmr(8,CDCI 3 ) includes 1.25-1.45(m,4H), 1.75(t,2H), 1.9-2.1(m1H) 21- 
2.3(m,1H), 3.47(m,1H), 4.2(m,1H), 4.72(bs,1H), 5.1(s,2H), 7.47(s,5H)' 



PREPARATION 16 

ftrans-f +M1-f3-r rMethx/isi iinhnrv 
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Methanesulphonyl chloride (1.42ml,18.35mmol) was added to a stirred solution 
of [trans-(+/.)H3-hydroxycyclopentyl)carbamic acid phenylmethyl esterl 
(2.16g,9.19mmol) and triethylamine (2.54ml, 18.35mmol) in acetone (100ml) 
The mixture was stirred for 2h then diluted with water (500ml) and extracted into 
ethyl acetate (3x1 00ml). The extract was washed -with water (100ml) dried 
(MgS0 4 ) and evaporated to leave the title comnnnnH ( 2 .7 5 g) as a solid 
nmr(6,CDCI 3 ) includes 1.45-1 .6(m,1H), 1.77-1 .9(m,1H), 1.9-2 1(m1H) 2 1- 
2.3(m,2H), 2.3-2.45(m,1H), 3.0(s,3H), 4.25(m,1H), 4.73(bs,1H), 5.1(s2H) 
5.2(m,1H),7.35(s,5H). 

1. Published European Patent Application EP-A-322242. 

PREPARATION 17 

fcis-(-f/-)]-(3-AzidocvcloDentv ncarbamic add phenvlmethy l Aster 
Sodium azide (0.74g, 10.4mmol) was dissolved in water (4ml) and the solution 
was added to a solution of [transK + /-)]-[3- 
[(methylsulphonyl)oxy]cyclopentyl]carbamic acid phenylmethyl ester (2.35g 
7.25mmol) in dimethylformamide (15ml). The mixture was heated at 100°C for 
2h, cooled and partitioned between ethyl acetate (50ml) and water (50ml). The 
aqueous phase, was extracted with ethyl acetate (2x50ml) and the combined 
extract was washed with water <2x50ml), :dried (MgS0 4 ) and evaporated to 
leave the title compound (1.92g) as an oil, nmr(5,CDCI 3 ) includes 1 5S-" 
1.7(m,2H), 1.85(m.2H), 2.0-2.27(m,2H), 4.05(m,1H), 4.17(m,1H), 5.0(m 1H) 
5.1(s,2H),7.35(s,5H). 

PREPARATION 1R 

fcis-(+M1-(3-Aminocvcl oDentvncarbamic acid phenvlmethyl estpr 
A solution of tcis-(+/-)]-(3-a2idocyclopentyl)carbamic acid phenylmethyl ester 
(1.46g, 5.61 mmol) in ethanol (60ml) was hydrogenated over 10% palladium-on- 
carbon (0.2g) by bubbling hydrogen through the solution for 30min. The catalyst 
was removed by filtration, washed with ethanol (20ml) and the combined organic 
solution was evaporated to leave an oil (1.41g), A portion (1g) was partitioned 
between 2M hydrochloric acid (5ml) and ethyl acetate (10ml). Water was added 
and the aqueous phase was washed with ethyl acetate (2x1 0ml), brought to pH 
9 with sodium carbonate solution and extracted with ethyl acetate (3x25ml). The 
extract was washed with water (2x20ml), dried (MgS0 4 ) and evaporated to 
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,eave the title compound (0.37g) as an oil, nmr(5,CDCI 3 ) includes 1.25- 
1 .55(m,2H), 1 .65-1 .95(m,2H), 1 .95-2. 1 (m,2H), 3.52(m, 1 H), 4.1 5(m, 1 H) 
5.1(s,2H), 5.33(m,1H),7.35-7.45(m,5H). 

PREPARATION 19 

2,5-Dihvdro-1H-Dvrrol e-1-carfaoxvlic acid 1.1-dirriethvlethyl ester 
Di-t-butyl pyrocarbonate (84.2g, 0.386mole) was added to an ice-cold solution 
of 7P% pure 3-pyrroline (25g, 0.253mole) in 1,4-dioxan (150ml). After 3 days the 
mixture was diluted with ethyl acetate (200ml) and washed with water 
(5x200ml). The aqueous phase was extracted with ethyl acetate (100ml) and the 
combined organic solution was washed with water (100ml), dried (MgSC>4) and 
evaporated to leave an oil which was purified by column chromatography on 
flash silica eluting with 30% ethyl acetate in cyclohexane to give the title 
compound (48.6g) as an oil, nmr(5,CDCI 3 ) includes 1.45(s,9H), 4.12(dd 4H) 
5.77(m,2H). 

PREPARATION ?0 

3-f(1 . 1 -Dim ethvlethoxv^carbonvn-6-oxa-3-a2abicvclof3. 1 .Olhexane 
80% m-Chloroperbenzoic acid (3.9g, 0.0226mole) was added to a solution of 
-2 t 5-dihydro-1H-pyrrole-1-carboxylic-.^cid 1,1<limethylethyl .ester.. (3.55g 4 ^ 
0.021 mole) in dichloromethane (70ml) and the mixture was stirred for 24h when 
more peracid (0.27g,0.00156mole) was added and the stirring continued for a 
further 4h. Ethyl acetate was added and the mixture was washed with 10% 
sodium carbonate solution. The aqueous phase was extracted with ethyl acetate 
(50ml) and the combined organic solution washed with water, dried (MgS04) 
and evaporated to leave an oil which was purified by column chromatography 
on flash silica eluting with 30% ethyl acetate in cyclohexane to give the title 
compound (1.52g) as an oil, nmr(6,CDCl3) includes 1.45(s,9H), 3.42(dd,2H), 
3.67(s,2H), 3.78(dd,2H). 

PREPARATION 21 

ftrans-(+M1 -3-Hvdroxv-4-f(phenvlmethvnaminol-1-pvrrolidinecarboxvlic acid 1 , 1- 
dimethvlethvl ester 

A solution of 3-[(1,1-dimethylethoxy)carbonyl]-6-oxa-3-azabicyclo[3.1.0]hexane 
(1.32g, 7.13mmol) and benzylamine (2ml) in 1,4-dioxan (5ml) and water (5ml) 
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was heated at 85°C for 5h. The reaction was allowed to cool over I8h and the 
solid formed was collected by filtration and crystallised from ethyl 
acetate/cyclohexane to give the title compound (1 3a\ nmr(5,DMSO-d6) includes 
1.4(s,9H), 2.32(bs,1H), 2.93(bs,1H), 3.1(bt,2H), 3.4(m,1H), 3.7(bs,2H), 
3.97(bs,1h), 5.0(d,1H), 7.15-7.35(m,5H). 

PREPARATION 77 

ftrans-(+M1-3-Amino-4- hvdroxv-1 -pyrrolidinecarfaoxvlic acid 1.1 -dimethylethyl 
ester 

A solution: of [trans-<+/-)]-3-hydroxy-4-[(phenylmethyl)amino]-1- 
pyrrolidinecarboxylic acid 1,1-dimethylethyl ester (1.1g, 3.76mmol) in ethanol 
(150ml) was hydrogenated over 10% palladium-on-carbon (0.05g) for 3.5h. The 
catalyst was removed by filtration, washed with ethanol (50ml) and the 
combined ethanolic solution was evaporated to leave an oil which was taken up 
in ethyl acetate (75ml). The solution was filtered and the filtrate evaporated to 
leave a solid which was crystallised from ethyl acetate/cyclohexane to give the 
title compound (0.643g), nmr(8,CDCI 3 ) 1.45(s, 9H), 1.6-2.2(bm, 3H), 3.1(m,1H), 
3.3(m,2H), 3.68(m,2H), 3.98(m,1H). 

PREPARATION 23 

1 -Amino-cvclopropanemethanol 

A slurry of lithium borohydride (0.771 g,35.4mmol) in tetrahydrofuran (20ml) was 
stirred during the addition of chlorotrimethylsilane (9ml,70.8mmol) and the 
mixture was stirred for 5min on complete addition. 1-amino-1- 
cydopropanecarboxylic acid (1.95g, 17.7mmol) was then added in portions over 
5min and the mixture was stirred for 18h at room temperature. Methanol (30ml) 
was added dropwise over 10min then the mixture was concentrated to leave a 
gum which was treated with 20% potassium hydroxide solution(SOml) and 
extracted with dichloromethane (4x75ml). The combined extract was dried 
(Na2S04) and evaporated to give the title compound (0.286g) as a solid, 
nmr(6,CDCI 3 ) includes 0.5-0.6 and 0.6-0.7(m,4H), 1.8(s,3H), 3.47(s,2H). 



PREPARATION 24 

(+/-)-4-Trimethvlsilvloxv-1H-pvrrolidin-2-one 
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(+/-H-Am.no-3-hydroxybutyric acid (1.0g,8.39mmol), xylene (110ml) 
hexamethyldisilazane (12.4ml,58.7mmol) and chlorotrimethylsilane (2 dropsi 
were heated at reflux for 4h then the cooled mixture was poured into ethanol 
(250ml).The resulting solution was evaporated to leave a solid which was taken 
up .n chloroform (150ml) and filtered through celite. The filtrate was evaporated- 
to dryness and the residue was purified by column chromatography on flash 
silica fluting with 5-25% methanol in chloroform to give the title comnnnn, 
(0.7.57g) as a solid, nmr(5,CDCI 3 ) 0.1-0.2(m,9H), 2.28 and 2.55(dd and dd2H) 
3.25 and 3.6(dd and dd,2H), 4.5-4.6(m,1H), 5.6-5.7(m,1H). ' 

PREPARATION 

(•«-/-H-rfMethvlsulDhonYl)nY v1-1H- P vrrotiriin-?wnno 

(+/-H.Trimethylsilyloxy-1H-pyrrolidin.2-one (2.0g,11.5mmol) in acetonitrlle 
30ml) was treated wrth 4M HCI (2.9ml, 11.5mmol) and the mixture was stirred 
for 45mm before evaporating to leave a brown oil. This oil was azeotroped with 
toluene (2x10ml) then taken up in acetone (40ml) and stirred with 
methanesulphonyl chloride (1.8ml,23mmol) and triethylamine (3.2ml 23mmoI) 
for2.5h. More methanesulphonyl chloride (0.9ml,11.5mmol) and triethylamine 
(1.6ml,11.5mmo!) were added and the reaction was left for 16h More 
methanesulphonyl .chloride (1.35ml,17.3mmol) and -triethylamine, 
(2.4ml,17.3mmol).were added and the mixture was stirred for another 2h before 
evaporating to leave a solid which was purified by column chromatography on 
flash silica eluting with 5-10% methanol in chloroform to give the title com™,, nd 
(0.81 3g) as a solid which can be crystallised from ethyl acetate/cyclohexane 
nmr(6,CDCI 3 ) includes 2.59 and 2.78(dd and dd,2H), 3.09(s,3H) 3 68 and 
3.81(bd and dd,2H), 5.37-5.45(m,1H), 5.5-5.7(m,1H). 

PREPARATION 7fi 

(+/-M-Ami no-1 H-Pvrrolidin-2-one hydrochloride 

A solution of (+/-)-4-[(methylsulphonyl)oxy]-1H-pyrrolidin-2-one (0 8g4 9mmol) 
and sodium azide (0.348g,5.39mmol) in dimethylformamide (15ml) was stirred at 
room temperature for 65h then heated at 50°C for 6h. Water was added to the 
cooled reaction and the product was extracted into ethyl acetate (8x20ml) and 
the combined extract was dried (Na 2 S0 4 ) and concentrated to 15ml This 
solution was hydrogenated in ethanol (25ml) over 10% palladium-on-carbon 
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(0.165g) by bubbling hydrogen through the solution for 1h. The mixture was 
filtered through celite and the filtrate was concentrated to 10ml and this was 
stirred with 4M hydrochloric acid (0.88ml,4.9mmol). After 3h the mixture was 
evaporated and dried to give a solid which was stirred in ethanol for 0 5h and 
collected by filtration to give the title compound (0.402g,60%) nmr(8, DMSO-d6) 
includes 2.2-2.58(2xdd,2H), 3.24 and 3.55(2xdd,2H), 3.85-3.96(m 1H) 7 82- 
7.87(bs,1H), 8.3-8.5(bs,3H). ' ' 

PREPARATION! 07 

fcis-(-i-M1-f2-Hvdroxvr^ ln pentvncarbami cacid phenvlmethvl ester 
A solution of [cis-( + /.)].2-aminocyclopentano|1 (6.0g, 58.4mmol) in 1 4-dioxan 
(100ml) and water (50ml) was treated with sodium carbonate (30.9g 292mmol) 
and benzyl chloroformate (8.34ml, 58.4mmol). The resulting mixture was stirred 
at 21 oc overnight. It was then poured into 2N-hydrochloric add (300ml) and 
extracted with ethyl acetate (3 x 100ml). The total organic solution was washed 
(bnne,200ml), dried (Na 2 S0 4 ) and evaporated to an oil (17l3g) which was 
purified on silica, eluting with cyclohexane: ethyl acetate (2:1) to give the title 
compound . (6.089g) as a white solid, nmr(6,CDCI 3 ) 1.4 to 21(m7H) 
3.88(m,1H), 4.18(m,1H), 5.11(br.s,3H), 7.35(m,5H). 
1 . -RAB.Bannard et al.. Canad.J.Chem .1971 ,49,2064. 

PREPARATION 7ft 

fcis-(-f/-)M24fMethvlsuiDhn nvnoxv1cvcloDentvllcarbamir. add 
ester 

Methanesulphonyl chloride (1.85ml, 23.9mmol) was added to a stirred mixture 
of [dsK+/-)H2-hydroxycyclopentyl)carbamic add phenylmethyl ester (2.50g, 
10.6mmol) and triethylamine (3.35ml, 23.9mmol) in dichloromethane (125ml) at 
21 °C. The resulting yellow solution was stirred at 21 °C overnight. It was then 
washed (water, 100ml, then brine, 100ml), dried (Na 2 S0 4 ) and evaporated to a 
yellow oil (4.20g). The oil was purified on silica, eluting with cyclohexane:ethyl 
acetate (3:2) to give the title compound (3.29g) as a yellow oil which crystallised 
on standing, m.p. 74 to 76°C. 



PREPARATION 29 

ftrans-(+/-)R2-Azidocvcl oDentvhcarbamic acid Dhenvlmethy l Pstor 
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A solution of (cis.( + /.)H2.[(methylsulphonyl)oxy]cyclopentyl]carbamic acid 
phenylmethyl ester (3.23g, 10.3mmol) in N.N-dimethylformamide (50ml) and 
water (10ml) was stirred and treated with sodium azide (0.823g, 12.66mmol) 
The resulting solution was then stirred and heated in an oil-bath at 100<>c for 
2.5h, and was then left to cool to 21 o C . The mixture was diluted with water 
(200ml) and extracted with ethyl acetate (3 x 100ml). The total organic solution 
was washed (water,2 x 100ml, then brine,200ml). dried (Na 2 S0 4 ) and 
evaporated to a yellow oil (2.63g) which was purified on silica, eluting with 
cyclohexane: ethyl acetate (4:1) to give the title comnn„nH (2 00g) as a pale 
yellow oil, nmr (8,CDCI 3 ) 1.4 to 1.55(m,1H), 1.6 to 1.8(m,3H), 1.9 to 2 05(m 1H) 
2.05 to 2.2(m,1H), 3.72(m,1H), 3.90(m,1H), 4.70(br.s,1H), 5.12(s2H)' 
7.35(m,5H);ir(CHBr 3 )2101cm-1 (N 3 ). ' 

PREPARATION! an 

ftrans^+MH2-Aminocvdooentvl )carbamic ariH phenvlmethy i ocfor 
A solution of [trans-(+/.)H2.a2ldocyclopentyl)carbamic acid phenylmethyl ester 
(0.25g) in ethanol (20ml) was added slowly to a suspension of 10% palladium- 
on-carbon catalyst (0.025g) in ethanol (2ml) under nitrogen. Hydrogen was 
bubbled through the suspension for 20min and the mixture was then 
immediately-purged with nitrogen and filtered through celite. The filtrate .was. 
evaporated to an-oil (0.17g). The oil was dissolved in ethyl acetate (20ml) and 
extracted with 2N-hydrochloric acid (2 x 25ml). The total aqueous solution was 
covered with ethyl acetate (25ml) and basified with solid sodium carbonate. The 
aqueous layer was extracted with more ethyl acetate (25ml) and the total 
organic solution was washed (brine,30ml), dried (Na 2 S0 4 ) and evaporated to 
give the title compound (0.104g) as a yellow oil, nmr (8,CDCI 3 ) includes 1.3 to 
1.5(m,2H), 1.55 to 1.85(m,2H), 1.9 to 2.25(m,2H), 3.03(q,1H), 360(m1H) 
4.75(br.s,1H), 5.10(s,2H), 7.35(m,5H). ' ' 

30 PREPARATION 31 

f(3aa 1 4a,6aa>-f+Ml-N-rTetrahvdrQ -2.2-dimethvUH-cvcloDent a -l, 3 -di OXQ u. Y i 1 . 
N-fphenvlmethvhamine and 

(1a.2B.3ctV2-/ ohenvlmethvl)amino-1.3-cvclooentanedinl 
A mixture of [(1a,23,5a)-(+/-)]-6-oxabicyclo[3.1.0]hexan-2-o|1 (2.5g,25mmol), 
benzylamine (2.75ml,25.2mmol) and water (15ml) was stirred and heated at 
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reflux for 5h. The solution was evaporated to a brown oil which was dissolved in 
acetone 30m„ and treated with 2,2-dimethoxypropane (Hm.) and 4 
loluenesulphonic acid monohydrate (4.7g). The mixture was stirred and heated 
under reflux overnight and was then .eft to coo.. The mixture was .partitioned 

^ScT£ hydr09en carbonate so1 ^" (200ml) and ethyl -acetate- 
(200ml). The aqueous layer was extracted with more ethyl acetate (2 x 100ml) 
and the aqueous and organic solutions were retained. The total organic solution 
was washed (brine.SOml). dried (Na 2 S0 4 ) and evaporated to a brown oi, wn£h 
was punfled on flash silica eluting with ethy, aceta.e:cyclohexane (3:1, ,0 give 
3a« , 4 A l ? a. H ,/.)l.N. ft etrahyrirn.7^imethvU H ^ lT , ggxJ , ' 

The combined aqueous layers were evaporated to a wet solid which was 

TVnT T* 3Cetate (3 X 200m,) ' The ° rganiC S0,uti0 " was ^ered, dried 
(Na 2 S0 4 ) and evaporated to a white solid which was purified on flash silica 

eluting with dichloromethane:ethanol:0.880ammonia (50:8:1) to give (la2&M) 

( °- 410g) as an °ff-wn^lcS 
nmr(5,DMSOKJ6) includes 1.4 to 1.6, 1.65 to 1.85(ms,4H) 2 05(brs1H) 

2.61(t,1H),3.6to3,75(m,2H),3.81(s,2H),4.67(d^^ 
1 . T. Itoh ejal.. J:Am.Chem 1 §gc 1 979, 101, 1 59 

PREPARATION 32 

(3aa 1 4a l 6a ff H^)]-Tetrahvdro.?^imPthvMH.r..Hnnon t ^ , ^ 1 
[ 3a «.^.6aaM + /-^^ 

N-(phenylmethyl)amine (3.2g,12.9mmol) in ethanol (80ml) was hydrogenated 
over 1 0% palladium-on-carbon catalyst (1 .0g) for 5.5h. The catalyst was filtered 
off and the filtrate evaporated to give the title comport (2 .02g) as a pale orev 
"quid, nmr(6,DMSO-d6) 1.18(s,3H), 1.30(s,3H), 1.5 to 1.6, 1 .65 to 2 0(ms 4H) 
3.19(d,1H), 4.12(d,1H), 4.61(t,1H). ^s,4H), 

PREPARATION! 33 

(1a.2B.3fT) -2-Amino-13-cvcloDentanPdir>l 

(1a,2p,3a)-2-(Phenylmethyl)amino-1,3-cyclopentanediol (0.380g) in ethanol 
(20ml) was hydrogenated over 10% palladium-on-carbon catalyst (0.125g) for. 
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7h. The catalyst was filtered off and the filtrate was evaporated to give the title 
compound (0.220g) as a pale-brown oil which solidified on storage at 4°C; 
nmr(5,DMSO-d6) 1.45(m,2H), 1.75(m,2H), 3.2 to 3.55(m,3H), 4.7(m,2H). 

PREPARATION 34 

M R4exo.ex o>1-5.6-Dihvdroxv-2-azabicvclor2.2.nheptan-3-one 
N-Methylmorpholine (12.67g,108mmol) in water (39ml) was stirred and treated 
with osmium tetroxide (2.5% solution in t-butanol) (4ml) and t-butanol (16ml). A 
slurry of [1R-(exo,exo)]-2-azabicyclo[2.2.1]hept-5-en-3-one1 (10g,91.6mmol) in 
t-butanol (50ml) was added. The resulting brown-black solution was stirred at 
70°C for 30 min and then as it cooled to 55°C: over 25 min. Sodium 
hydrosulphite (0.900g) was added, and the mixture. was cooled to 30°C and 
stirred at 30°C for 30 min. Activated charcoal (4g) was added and the mixture 
was stirred at 25 to 30OC for 30 min. The mixture was filtered through celite, and 
the residue washed with methanol (3 x 20ml). The total filtrate and washings 
were evaporated and azeotroped to dryness by evaporation from toluene (3 x 
20ml). The residue in methanol (100ml) was heated to reflux, then filtered whilst 
hot and evaporated down to ca 35ml and left at 4°C overnight. The solid was 
filtered off, washed with cold methylated spirit (2 x 10ml) and dried to give the 
lit!econTcgjJod(7:69g)-as a brown solid, {a]D -99 0 <H20, c=1.4%) 
1. SJ. C.Taylor etaL, J.Chem.Soc.Chem.Commun 1990, 1120. 

PREPARATION 35 

H S-(1a.2B.3fi.4a)M-A mino-2.3-dihvdroxvcvciopentanecarboxvlic acid, methvl 
ester, hydrochloride salt 

A solution of lIRKexo.exoJJ-S.e-dihydroxy^-azabicyclop^.ljheptan-S-one 
(1 1.815g) in 3N-hydrochloric acid (85ml) was stirred and heated at reflux for 1 h. 
The reaction mixture was evaporated in vacuo and was then evaporated from 
methanol (2 x 40ml) and then from toluene (6 x 40ml). The residue was treated 
with 1N methanolic HCI (70ml) and then heated at reflux for 2h. The cooled 
mixture was then concentrated by evaporation in vacuo and 2-propanol (100ml) 
was added and the mixture was stirred for 1h. The suspension was filtered and 
the residue dried to give the title compound (16.095g) as a grey solid, 
nmr(8,DMSO-<16) 1.70(m,1H), 2.25(m,1H), 2.75(m,1H), 3.30(m,1H), 3.65(s,3H), 
3.75(t,1H), 4.05(t,1H), 4.15(m,2H), 8.25(s,3H). 
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PREPARATION 36 

f1S-(1g,2p,3p 4a)1-2,3-Dihvdrnxv.4-ffrDh e n V lmPt hoxv^c a rhnn Y ») g m i n^ 
cyclopentan ecarboxvlic acid, methvl PstPr 

A solution of [1S-(1a,2p,3p,4a)]^amino-2 l 3^ihydroxycyclopentanecarboxylic 
ac.d, methyl ester, hydrochloride salt (2.054g) in water (35ml) was cooled to 
0 C and was treated with sodium carbonate (3.19g). The mixture was stirred for 
10 mm. then a solution of benzyl chloroformate (1.52ml) in 1,4-dioxan (60ml) 
was added dropwise. The reaction was stirred at 0© to 50c for 30 min then 
allowed to warm to 21 o C and stirred for 2.5h. The suspension was diluted with 
ethyl acetate and washed with 2N-hydrochloric acid and the aqueous layer was 
extracted twice with fresh ethyl acetate. The combined organic layers were 
washed with brine, dried over sodium sulphate and evaporated to give the title 
compound (2.702g) as a white solid. A small amount (0.7g) was recrystallised 
from 2-propanol to give an analytical sample (0.058g) as white needles 
Analysis found C.58.4, H.6.25, N,4.45%; C 15 H 19 N0 6 requires C.58.25, H.6.2, 
N,4.5%. 



PREPARATION 37 

f3aR-(3aa.4a.^ct.6afY)l-T € trahvdrQ-?P-dimethvl^ - 

3henylmethoxy)carbonvnamino1-4H-cvcl 0 npnt a . i .3-dioynl^ a ^ ,»^ i£Kj 
methvl ester — 

A solution of HS-(1a,26 l 3U l 4a)]-2,3-dihydroxy^ 

[[(phenylmethoxy)carbonyl]amino]-cyclopentanecarboxylic acid, methyl ester 
(21.385g) in acetone (400ml) was treated with 2 f 2^imethoxypropane (75ml) 
and toluene-4-sulphonic acid (1.58g), and the solution was stirred at 21 ©c 
overnight. The reaction mixture was evaporated and the residue was partitioned 
between ethyl acetate and 8% sodium hydrogen carbonate solution. The 
aqueous layer was separated and extracted twice with ethyl acetate. The 
combined organic layers were washed with brine, dried over sodium sulphate 
and evaporated to a fawn solid which was recrystallised from di-isopropyl ether 
to give the title compound (18.452g) as white crystals, nmr(5,CDCI 3 ) 1 30(s 3H) 
1.45(s,3H), 1.95(d,1H), 2.45(m,1H), 3.00(d,1H), 3.70(s,3H), 4 15(t'lH)' 
4.50(d,1H), 4.80(d,1H), 5.10(t,2H), 5.70(m,1H), 7.35(m,5H). 
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PREPARATION 3fi 

f3aR-(3aa,4g,6a,6aa)l-B-Amino-tetrahvdm-? 2-dimethv/l-4H-^ VC | 0Denta . 1 & 
dioxole-4-c arboxvlic acid, methvl ester 

A solution of [3aR-(3aa,4a,6a 1 6a a )]-tetrahydro-2,2-dimethyl-6- 
[[(phenylmethoxyJwrbonyljaminoHH^clopenta-I.SKlioxole^-carboxylic acid 
methyl ester (18.4g,52.67mmol) in ethanol (400ml) was added to a suspension 
of 10% paliadium-on-carbon catalyst (1.87g) in ethanol (100ml) under nitrogen 
The mixture was then hydrogenated for 6.5h. The reaction mixture was filtered 
through cel.te and the filtrate evaporated to give the title comnn, ,nH (11 30 4g) 
as a pale yellow oil, nmr(5,CDCI 3 ) 130(s,3H), 1.35(s,2H), 1.45(s3H) 
sToVm)' 2 ' 3 ° (dl,1H) ' 2 - 90(m ' 1H) ' 3 - 45 ^.1H), 3.70(8,31-1), 4.25(d!lH)! 

PREPARATION 3Q 

f3aR^3aa,4a.6a.6ant)1-Tetrahvdro-6-( f ormvlaminQ)-?,2-dimethYl-4H. 
1 .S-dioxole^-carboxYli c acid, methvl ester ~" 

Formic acetic anhydride (3.2g, 36.37mmol) was prepared from formic acid 
(1.37ml) and acetic anhydride (3.46ml) at 50°C for 2h. It was then added slowly 
in dry tetrahydrofuran (50ml) to a stirred solution of [3aR-(3aa,4o,6a 6aa)]-6- 
amin6tetrahydro-2,2^imethyMH^clopenta-1,3^ioxole^^rboxylic -acid- 
methyl ester (6.062g, 28.16mmol) in ether (100ml). The mixture was stirred at 
210c for 2h and then evaporated to dryness. The residue was recrystallised 
from isopropyl ether to give the title compound (4.2434g) as pale pink crystals 
nmr(5,CDCI 3 ) 1.30(s,3H), 1.45(s,3H), 1.95(d,1H), 2.50(m,1H), 3.10(m1H)' 
3.75(8,3^,4.50^,2^,4.80(^1^,6.80^,1^,8.15(8,^). 
The mother liquors were evaporated and the residue was purified on silica 
eluting with dichloromethane:methanol 25:1 to give a further 1.762g of the title 
compound. 

PREPARATION 40 

f3aR-(3aa.4a.6aa)1-Tetrah vdro-2.2-dimethvMH-cvclopQnta-1.3-dioxQlP-4- 
carboxvlic acid, methvl ester 

A solution of [3aR-(3aa,4a,6a 1 6aa)]-tetrahydro-6-(formylamino)-2,2^imethyl- 
4H-cyclopenta-1,3-dioxole-4-carboxylic acid, methyl ester (6.01 4g, 24.72mmol) 
in dichloromethane (50ml) at -40°C was treated dropwise with triethylamine 
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(8.27ml, 59.33mmol) and phosphoryl chloride (2.31ml, 24.72mmol). The 
reaction was stirred at -40°C for 20min., then allowed to warm to 21 °C and 
stirred for 5h. The mixture was poured into ice/water (300ml) containing sodium 
carbonate (25g) and extracted with dichloromethane (2 x 100ml). The combined 
organic phases were washed with brine . (200ml), dried (Na2SC>4) .and . 
evaporated and azeotroped with toluene (2 x 50ml). The residue was stored at 
4°C overnight. A solution of tri-n-butyltin hydride (9.31ml, 34.61mmol) in dry 
toluene (400ml) was heated at 100°C under nitrogen and treated dropwise over 
20min. with a solution of the above residue in dry toluene (150ml). 2,2-Azobis- 
(2-methylpropiohitrile) (0.27g) was added at the same time. The reaction was 
stirred at 110°C for 2h, then allowed to cool to 21 °C and evaporated in vacuo . 
The residue was purified on silica eluting with cyclohexane:ethyl acetate (2:1) to 
give the title compound (2.709g) as a clear oil, nmr(5,CDCl3) 1.30(s,3H), 
1.45(s,3H), 1.70 to 1.95(m,3H), 2.10(m,1H), 2.90(d,1H), 3.70(s3H), 4.70(t,1H) 
4.85(d,1H). 

PREPARATION 41 

f3aR-(3aa.4a.6aa>1-Tet rahvdro-2.2-dimethvl-4H-cvclopenta-1,3-dioxole-4- 
carboxvlic acid 

[3aR-(3aa l 4a l 6aa)]-Tetrahydro-2 > 2-dimethyl-4H-cyclopenta-1,3-dioxole-4- 
carboxylic acid, methyl ester (2.492g, 12.45mmol) in water (50ml) and methanol 
(5ml) was treated with potassium hydroxide (2.10g 37.35mmol), and the mixture 
was stirred briskly at 21 °C for 2.5h. The reaction mixture was then washed with 
ethyl acetate (50ml), then cooled in ice and covered with ethyl acetate (50ml). 
The mixture was acidified to pH 2 with 2N-hydrochloric acid and the aqueous 
layer was extracted with more ethyl acetate (2 x 25ml). The combined organic 
layers were washed with brine (50ml), dried (Na2SC>4) and evaporated to give 
the title compound (2.31 8g) as white crystals. A small amount was recrystallised 
from hexane to give an analytical sample (0.1 3g), m.p.72 to 73°C. Analysis 
found C.58.1, H.7.7%; CgH 14 0 4 requires C.58.05, H.7.6%. 



PREPARATION 42 

r3aR-(3aa.4a.6aa)1-(Tetrahvdro-2.2-dimethvl-4H-cvclopenta-1.3-dioxoM 
vOcarbamic acid, phenvlmethvl ester 
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A solution of [3aR-(3aa,4a I 6aa)]-tetrahydro-2,2-dimethyl-4H-cyclopenta-1 I 3- 
dioxole-4-carboxylic acid (4.27g,22.9mmol) in dry 1,4-dioxan (100ml) under 
nitrogen was treated with benzyl alcohol (4.75011,45.88010101), triethylamine 
(3.20ml,22.94mmol) and diphenylphosphoryl azide (4.94ml,22.94mmol). The 
resulting solution was stirred and heated at -90°C overnight, then allowed to - 
cool to 21 °C, concentrated in vacuo and the residue dissolved in ethyl acetate 
(100ml) and washed with 1 N-hydrochloric acid. The aqueous layer was 
extracted with ethyl acetate (100ml) and the combined organic extracts were 
washed with brine, dried (Na2S04), and evaporated to an oil. In order to 
remove excess benzyl alcohol as benzyl acetate, the oil was dissolved in 
dichloromethane (150ml), cooled to 5 to 10°C' and treated with 4- 
dimethylaminopyridine (5.6g,45.9mmo!) and. acetic anhydride 
(4.33ml,45.9mmol). The resulting solution was stirred at 21 °C for 1.5h, then 
washed with 2N-hydrochloric acid (100ml). The aqueous layer was extracted 
with dichloromethane (2 x 100ml) and the combined organic extracts were 
washed (brine,200ml), dried (Na2S04) and evaporated to an oil which was 
purified on silica eluting with ethencyclohexane 2:1 to give the title compound 
(4.588g) as a white solid, nmr(6,CDCI 3 ) 1.30(s,3H), 1.45(s,3H), 1.55(m,1H), 
1.75(m,1H), 1.90(dd,1H), 2.10(m,1H), 3.95(t,1H), 4.45(d,1H), 4.60(m,1H), 
4.70(t,1H), 5.10(s,2H), 7.35(s,5H). 

PREPARATION 43 

r3aR-f3aa. 4a.6aa^-Tetrahvdro-2.2-dimethvl-4H-cvclODenta-1.3-dioxol-4-amine 
A solution of [3aR-(3aa,4a,6aa)Htetrahydro-2,2-dimethyl-4H-cyclopenta-1,3- 
dioxol-4-yl)carbamic acid, phenyimethyl ester (2.0g, 6.86mmol) in ethanol 
(80ml) was added dropwise to a stirred suspension of 10%-palladium-on-carbon 
catalyst (0.20g) in ethanol under nitrogen. The suspension was hydrogenated at 
21 °C for 4.5h, then filtered through celite. The filtrate was evaporated to give 
the title compound (1.053g) as a clear oil, nmr(8,CDCl3) 1.25 to 1.45(m,9H), 
1.75 to 2.10(m,3H), 3.40(d,1H), 4.20(d,1H). 4.75(t,1H). 

PREPARATION 44 

fSV3-fff1.1-Dimethvlethoxv^carbonvl1amino1-hexanedioic acid 1-methvl 6- 
(phenvlmethvn ester 
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4-Methylmorpholine (2ml) was added to a solution of t-butoxycarbonyl-L- 
glutamic acid 5-benzyl ester (6.75g,20mmol) in ethyl acetate (60ml) at 0°C i- 
Butyl chloroformate (2.61ml,20mmol) was then added to give a precipitate and 
the mixture was stirred for 15min at 0°C before filtering through celite-into a 
flask at 0°C The pad was washed with precooled ethyl acetate. The combined 
filtrate and wash was treated with diazomethane in ether (30mmol in 100ml) 
over 5min and the reaction left at 0°C for 3h before warming to room 
temperature. Excess diazomethane was removed by bubbling nitrogen through 
the solution which was then concentrated to give a yellow gum. The gum was 
dissolved in methanol (100ml), treated with silver benzoate (1g, 4.4mmol) and 
triethylamine (10ml,70mmol) then stirred for 2.5h at room temperature. The 
black solution was concentrated under reduced pressure and the residue taken 
up in ethyl acetate (100ml) then washed with saturated aqueous sodium 
bicarbonate solution (100ml), water (100ml), 1M aqueous potassium hydrogen 
sulphate solution (2x100ml) and brine (100ml). The dried (MgS0 4 ) organic 
phase was evaporated to leave a yellow oil which was purified by column 
chromatography on flash silica eluting with a gradient of 15-50% ethyl acetate in 
cyclohexane to give the title comnotmri (1.972g) as a white solid which 
crystallised from cyclohexane m.p.60-61°C, [d\o -21° (CHCI3 c=1%). 

PREPARATION 45 

(SH3-Oxocvclopentvnc arbamic acid 1.1-dimethvlethvl ester 
2.5M n-Butyllithium in hexane (5.83ml) was added dropwise to a stirred solution 
of 1,1,1, 3,3, 3-hexamethyldisilazane (3.16ml,15mmol) in tetrahydrofuran (30ml) 
at 4°C. After 20min the solution was cooled to -60°C and (S)-3-[[(1,l- 
dimethylethoxy)carbonyl]amino]-hexanedioic acid 1-methyl 6-(phenylmethyl) 
ester (1.522g,4.16mmol) in tetrahydrofuran (10ml ) was added dropwise over 
5min. The solution was stirred for 10min before the addition of pH7 buffer (5ml) 
and the mixture was then diluted with dichloromethane (200ml) and pH7 buffer 
(300ml). The aqueous phase was adjusted to pH6.5 with 2M hydrochloric acid 
and then the organic phase was separated. The aqueous phase was extracted 
with dichloromethane (2x200ml) and the combined organic phase was dried 
(MgS04) then evaporated to leave a solid.The solid was dissolved in ethanol 
(45ml) and hydrogenated over 10% palladium-on-carbon (0.5g) for 4h. The 
hydrogen was replaced by nitrogen and the reaction was stirred for a further 
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18h then filtered through celite and the pad was washed with ethanol The 
filtrate and washings were combined and evaporated to leave a solid which was 
purified by column chromatography on flash silica eluting with 2S40% ethyl 
acetate in cyclohexane to give the title compound (0,437g) as a white solid 
wh.ch crystallised from isopropyl ether, m.p. 97-980C, [a]n -48° fCHCh 
c=0.52%). v 3 

PREPARATION! ap. 

(1S-trans)-(3-Hydroxvcyclopentvhcarbami c ari d 1,1-dimPthy ipth v » oc ar 
A 1M solution of lithium tris(1,2^imethylpropyl)borohydride in tetrahydrofuran 
(1.99ml) was diluted with tetrahydrofuran (3ml), cooled to -78<>C and treated 
dropwise with a solution of (S)-(3- oxocyclopentyl)carbamic acid 1 1- 
dimethylethyl ester (0.38g,1.66mmol) in dry tetrahydrofuran (2ml) at 0°C The 
reaction was stirred for 2h at -780 C then allowed to warm to room temperature 
over 1h. Water (2ml) was added dropwise then the mixture was diluted with 
water (20ml) and ethyl acetate (30ml). The organic phase was washed with 
water (20ml), dried (MgS0 4 ) and evaporated to give impure product which was 
punfied by chromatography on flash silica eluting initially with 15% ethyl acetate 
in cyclohexane and progressing to neat ethyl acetate. Early fractions gave (1S- 
cisH3-hydroxycvclopentvl)carbamic acid 1 1 - dimethvlPthy i octor f n 16g) as an _ 
oil, nmr (d,CDCl3) 1-43(s,9H), 1.50-2.10(m,6H), 3.97-4. 1 0(m 1H) 4 32- 
4:40(m,1~H), 5.00-5. 12(m,1H). 

Later fractions gave the title comno.inri (0.1 24g) as a solid which was 
crystallised from diisopropyl ether m.p. 83-85°C, [a] D +1.4° (CHCI 3 c=0.54%). 

PREPARATION! 47 

(1S-transH3-(Formvloxv)cvclopentvl1 carbamic acid 1 .1-dimeth Y lethvl ester 
Diethyl azodicarboxylate (0.164ml, 1.23mmol) was added dropwise to a stirred 
solution of (1S-cisH3-hydroxycyclopentyl)carbamic acid 1,1-dimethylethy! ester 
(0.124g, 0.61mmol), triphenylphosphine (0.323g, 1.23mmol) and formic acid 
(0.046ml, 1.23mmol) and the solution was stirred at room temperature for 2h. 
The solution was then concentrated and purified by column chromatography on 
flash silica eluting with 10-30% ethyl acetate in cyclohexane to give the title 
compound (0.07g) as white needles from diisopropyl ether m p 84-85°c rain - 
12.70 (CHCI3 c=0.55%). 
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PREPARATION AfK 

(1S-transH3-Hydroxvcyclonentvncarb a mir. acid1 1-dimPthviethvl ester 
A solution of (1S-transH3-(formyloxy)cyclopentyl]carbamic acid 11 
dimethylethyl ester (0.081g, 0.35mmol) in methanol (3ml) was treated with a 
slurry of potassium hydrogen carbonate (0.707g, 7.06mmol) in water (1 5ml) 
and st.rred at room temperature for 2h. The mixture was then diluted with water 
(20ml) and ethyl acetate (20ml) and the aqueous phase was extracted with ethyl 
acetate (2x20ml). The combined organic phase was dried (MgS0 4 ) and 
evaporated to leave a solid which was purified by column chromatography on 
flash silica eluting with 30-40% ethyl acetate In cyclohexane to give the title 
compound (0.037g) from diisopropyl ether m.p. 83-850C, [a] D 0.0° (CHCI3 

PREPARATION AQ 

(SH1-ff(MethYlsulphonvl)oxv1methvn-2-Dh e nvlPth Y .] . arbam i r , ar iH n hon Y „^ nv | 
ester 

Methanesulphonyl chloride (6.45ml) was added to a stirred solution of (S)-[1- 
(hydroxymethyl)-2^henylethyl]carbamic acid phenylmethyl ester" 
(12.0g,0.O42mole) and triethylamine (11 .7ml) -in acetone (190ml).. On complete- 
addition the mixture was stirred for 0.5h then diluted with water (700ml) and 
ethyl acetate (600ml). The aqueous phase was extracted with ethyl acetate 
(2x500ml) and the combined organic solution was washed with water (2x500ml) 
dried (MgS0 4 ) and evaporated to leave a solid which was purified by flash 
chromatography using 40*0% ethyl acetate in cyclohexane to give the title 
ccTnpound(13.95g), MH + =364. " 
1. ACorrea et aL , Synth.Commun 1991. 21(1) . 1. 

PREPARATION fin 

(S)-f 1 -f Azidomethvn-2-Dh envlethvncarbamic acid phPnvlmethvl ester 
A solution of (S)-[1-[[(methylsulphonyl)oxy]methyl]-2-phenylethyl]carbamic acid 
phenylmethyl ester (2.0g,5.5mmol) in dimethylformamide (35ml) was heated 
with sodium azide (0.43g,6.6mmol) at 80OC for 4.5h. The reaction was then 
cooled and poured into iced water (100ml) and ethyl acetate (70ml) The 
aqueous phase was extracted with ethyl acetate (2x70ml) and the combined 
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extract was washed with water (50ml), dried (MgS0 4 ) and evaporated to leave 
an oil which was purified by flash chromatography eluting with 20% ethyl 
acetate in cyclohexane to give the title compound (1.51g) as an oil, MH + =312 

PREPARATION 51 

(S)-f1-rAminomethvlW 2-Dhenvlethvncarbamic acid Phenylmethyl ester . 
A solution of (S)-{1-[(azidomethyl).2^phenylethyl]carbamic acid phenylmethyl 
ester (0.104g,0.323mmol) in ethanol (5ml) was hydrogenated over 10% 
palladium-on-carbon (0.01 9g) by bubbling hydrogen through for 20min. The 
catalyst was removed by filtration and the filtrate was evaporated to leave an oil 
which was taken up in ethyl acetate (15ml) and the Solution was filtered. The 
filtrate was evaporated to give the title compound (0.1 02g) as an oil which 
solidified on standing, MH + =284. 

PREPARATION 52 

(S)-f1-m(1.1»Dimethvlethow)carbonvnam ino1methvn-2.phenvlethvncarh a mir 
acid Dhenvlmethvl ester 

Water {80ml), sodium carbonate (3.91g,3.69mmol) and di-t-butyl pyrocarbonate 
(8.05g,3.69mmol) were added to. a solution of (S)-[1-(aminomethyl)-2- 
phenylethyl]carbamic~acid -phenylmethyl -ester (3;5g, -12.-3mmol) in -1^-di"oxan- 
(80ml) and the mixture was stirred for 3.3h. Ethyl acetate (500ml) and water 
(500ml) were added and the aqueous phase was extracted with ethyl acetate 
(2x500ml). The combined organic phase was dried (MgS04) a™* evaporated to 
leave a solid which was purified by column chromatography on flash silica 
eluting with 10-27% ethyl acetate in cyclohexane to give the title compound 
(3.093g) as a solid, nmr(8,CDCl3) includes 1.42(s,9H), 2.76 and 2.82-2.93(dd 
and m,2H), 3.1-3.3(m,2H), 3.87-4.0(m,1H), 5.08(s,2H), 7.1-7.4(m,10H). 

PREPARATION 53 

(S)-(2-Ami no-3-phenvlpropvhcarbamicacid 1.1-dimethvlethvl ester 

A mixture of (S)-lH[[(1,1-dimethylethoxy)carbonyl]amino]methyl]-2- 
phenylethyljcarbamic acid phenylmethyl ester (2.89g,7.51mmol) and 10% Pd-C 
(0.171g) in ethanol (70ml) was stirred under hydrogen for 2 days. The reaction 
mixture was filtered through celite and the filtrate was evaporated to leave the 
title compound (2.18g) as a solid, nmr(6,CDCl3) includes 1.43(s,9H), 2.5-2.62 
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and 2.83(m and dd,2H), 3.0 and 3.1-3.25(m,2H), 3.25-3.4(m 1H) 5 0 
5.15(m,1H),7.15-7.35(m,5H). 

PREPARATION 54 

5 (SH1 -( Hvdroxvmethvh-2-f 3-nv ridinvnethvllcarbamic acid 1 , j-djmgthyle^ 
ester 

A mixture of (SH2-[[(1 ( 1-dimethylethoxy)carbonyl]amino]-3-(3- 
pyridinyl)]propionic acid (1.804g,6.77mmol) in dry tetrahydrofuran (30ml) was 
cooled to -1QOC and treated dropwise with 4-methylmorpholine 
10 (0.74ml,6.77mmol) and after 5min with ethyl chloroformate (0.65ml,6.77mmol). 
The solution was stirred for 25 min then added in portions after filtration to a 
stirred solution of sodium borohydride (0.64g,16.1mmol) in water (25ml) at ooc. 
The reaction was stirred for 25min then allowed to warm to room temperature 
over 3h. The pH of the solution was adjusted to pH3 with 2M hydrochloric acid 
and stirred for 0.7h before bringing the pH to 7 with sodium hydrogen carbonate 
solution. The mixture was extracted with ethyl acetate (3x1 50ml) and the extract 
was dried (MgS04) and evaporated to dryness. The residue was purified by 
column chromatography on flash silica eluting with 
dichloromethane:ethanol:0.880 ammonia (100:8:1). Impure fractions from this 
-column wereTepurified and added iolhe pure fractions from the column to give- 
the title compound (1.274g) as a solid, nmr(8, CDCI 3 ) includes 1.4(s,9H), 2.8- 
2.95(m,2H), 3.61(m,2H), 3.8-3.9(m,1H), 4.8-4.9(m,1H), 7.2-7.3,7.6 and 845- 
8.52(m,d,m I 4H). 

25 PREPARATION 55 

(S)-B-Amino-3-DvridineDrooanol dihvdrochtoride 

To a solution of (S)-[1-(hydroxymethyl)-2-(3-pyridinyl)ethyl]carbamic acid 1,1- 
dimethylethyl ester (1.27g,5.03mmol) in 1,4-dioxan (3ml) was added 1,4-dioxan 
saturated with HCI gas (10ml) followed by a further portion of 1 ,4-dioxan (10ml). 
30 After 2h at room temperature the precipitated solid was collected by filtration, 
washed with 1,4-dioxan (5ml) and ether then dried in vacuo to give the title 
compound (0.928g) as a solid, nmr(8,DMSO-d6) includes 3.11(bd,2H), 3.4- 
3.7(m,3H), 7.86(dd,1H), 8.1-8.3(bs,3H), 8.45(d,1H), 8.81(d,1H), 8.9(s,1H). ' 

35 PREPARATION 56 
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f3aa.5g,6a«)^etrahvdr^ 
acid. Phenylmethvl ester 

A solution of (3aa,5a,6aa)-tetrahydro-2,2-dimethyMH-cyclopenta-1 3-dioxole- 
5-carboxylic acidl (2.00 gi 10.74mmol) in dry 1,4-dioxan under nitrogen was 
treated with benzyl alcohol (2.22ml, 21.5mmol), triethylamine (1.50ml 
10.74mmol) and diphenylphosphoryl azide (2.31ml, 10.74mmol). The resulting 
solution was stirred in an oil-bath at 90°C overnight and was then allowed to 
cool, to 21 °C. The mixture was evaporated, and the residue was partitioned 
between ethyl acetate (80ml) and 1N hydrochloric acid (80ml). The aqueous 
layer was extracted with fresh ethyl acetate (50ml) and the total organic solution 
was washed (brine, 100ml), dried (Na 2 S0 4 ) and evaporated to a pale yellow oil 
(7.24g). The oil was purified on silica, eluting with diethyl ethencyclohexane 
(2:1) to give the title compound (2.055g) as a white solid, nmr(8CDCI 3 ) 
1.25(s,3H), 1.3 to 1.5(m,2H), 1.45(s,3H), 2.25(dd,2H), 4.25(m,1H),' 4 5 to 
4.7(m,3H), 5.10(s,2H), 7.3 to 7.4(m,5H). 
1 W.H.Rastetter and D.P.Phillion, J.Oro.Chem. 1981, 46, 3204 

PREPARATION 57 

(3aa,5a,6aaVTetrahvdr Q -9 ?^imethvt-4H-cvrJ oDenta-1 3-riinYni.fi. g m.n Q 
A solution of (3ac^5c^6aa)Ktetrahydro-2,2KJimethyl-4H-cyclopenta-1v3-dioxol-5^ 
yl)carbamic acid, ,pheny| m ethyl ester (2.05g,7.06mmol) in ethanol (50ml) was 
added dropwise to a stirred suspension of 10% palladium-on-carbon (0.210g) in 
ethanol under nitrogen. The mixture was then stirred and hydrogenated 
overnight. The mixture was filtered through celite and the filtrate was 
evaporated to give the title compound (i.24g) as a pale yellow oil which 
solidified on standing at 4°C, m.p. 55 to 57°C, nmr(5,CDCI 3 ) includes 
1.25(s,3H), 1.2 to 1.5(m,2H), 1.45(s,3H), 2.10(dd,2H), 3.60(m,1H), 4.52(m,2H). 

PREPARATION 58 

(1a.2a.4B)-4-Amino- 1 ,2-cvcloDentanediol. hydrochloride 

A solution of (3aa,5 a ,6aa)-(tetrahydro-2,2-dimethyl-4H-cyclopenta-1 l 3-dioxol-5- 
yl)carbamic acid, phenylmethyl ester (Preparation 56) in ethanol (70ml) was 
added dropwise to 10% palladium-on-carbon (0.1 90g) under dry nitrogen. The 
mixture was hydrogenated at 21 °C overnight and then filtered through celite. 
The filtrate was treated with 2.5M hydrogen chloride in ethanol (20ml) and 
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water (2ml),and the mixture was heated at 65°C for 3.5h. The mixture was 
evaporated and the residue was treated with more 2.5M hydrogen chloride in 
ethanol (15ml) and water (1ml). The solution was heated at 65°C for 2h, then it 
was evaporated to a white solid (0.995g). The .solid was recrystallised from 
methanol/ethyl acetate to give the title compound (0.373g) as white crystals 
nmr(5,DMSO-d6) 1.6 to 1.8(m,2H), 1.8 to 2.0(m,2H), 3.60(m,1H) 4 00(s2H)' 
4.60(br.s,1H), 8.05(br.s,3H). 

PREPARATION 59 

5-Amino-1 H-tetrazoleethanamine 

A mixture of 6-aminotetra2ole (6.0g, 58.2mmol) and solid sodium hydroxide 
(8.36g, 208mmol) in acetonitrile (30ml) was stirred for 0.5h. 2-Chloroethylamine 
hydrochloride (7.26g, 62.4mmol) and tetrabutylammonium hydrogen sulphate 
(0.788g, 2.32mmol) were added and the reaction was heated at reflux for 18h. 
The mixture was filtered and the filtrate was evaporated to leave an oil which 
was taken up in 48% aqueous HBr. The solution was diluted with ethanol 
(150ml) and then evaporated to leave an oil which soon solidified. The solid was 
leached with hot ethanol leaving a brown gum which was dissolved in water and 
the solution was evaporated to dryness to give a solid (1.62g) after drying. The 
•ethanol wasTeduced in volume and allowed to crystallise. The resulting solid- 
(0.879g) and the.solid from the aqueous solution were combined and stirred in 
ethanol with a slight excess of sodium hydroxide until a clear solution was 
obtained. This solution was preabsorbed onto flash silica and purified by elution 
with dichloromethane:ethanol:0.88 ammonia (100:8:1) to (30:8:1). Fractions 
with product were evaporated to leave the title compound (0.21 7g) as an oil 
MH + =129. 

PREPARATION 60 

(trans W4-Aminocvcloh exvncarbamic acid ohenvlmethvl ester 
A solution of trans 1 ,4-cyclohexanediamine (22.8g, 200mmol) in dry dioxan 
(100ml) was cooled to 5-10° and treated dropwise with 1- 
[[(phenylmethoxy)carbonyl]oxy]-2,5-pyrrolidinedione (4.98g, 20mmol) in dioxan 
(50ml) over 3h. The mixture was warmed to 21° then stirred for a further 2h and 
filtered. The filtrate was evaporated to give a solid which was purified on silica 
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eluted with dichloromethane:ethanol:0.88 ammonia (30:8:1) to give the title 
compound (2.58g) as a white solid. MH + =249. ~- 

PREPARATION R1 

trans-(4-N.N-Dimethvlaminocvclohexvl ) carbamic acid phenylmethy l PQtor 
A solution of (transH4-amino-cyclohexyl)carbamic acid phenylmethyl ester 
(0.2g, 0.805mmol) in formaldehyde (5ml) and formic acid (0.1ml) was heated at 
reflux for 1.5h. More formaldehyde (2.5ml) was added and the reaction 
continued for a further 2.5h. The cooled mixture was poured into saturated 
sodium bicarbonate solution (50ml) and extracted with ethyl acetate (3x30ml). 
The combined organic extract was washed with water (2x30ml), dried (MgSQ4) 
and evaporated to give an oil which was purified on silica eluted with 
dichloromethane:ethanol:0.88 ammonia (30:8:1) to give the tjtlecompoun d as 
an oil. MH + =279. 

PREPARATION fi? 

trans-f4-N N -Dimethvlamino^cvcloheyYlaminp 

A solution of trans-<4-N,N-dimethylaminocyclohexyi)carbamic acid phenylmethyl 
ester (0.245g, 0.887mmol) in ethanol (10ml) was hydrogenated over . 10% 
palladium-on-carbon (0.03g) for50h with two-further changes of catalyst <0.O5g- 
each). The reaction mixture was filtered and the catalyst was washed with 
ethanol. Evaporation of the filtrate and wash gave the title compound (0.097g) 
as an oil, nmr(5,CDCI 3 ) includes 1.0-1 .05(m,2H), 1.1-1,4(rn,2H), 1.4-1 8(m2H) 
1.8-2.05(m,4H), 2.05-2.25(m,1H), 2.27(s,6H), 2.58-2.72(m,1H). 

PREPARATION 63 

£1S-cisH3-r(Methylsulphonvnoxv1cvclopentv llcarbamic acid 1.1-dimgth Y iPth Y t 
ester 

Methanesulphonyl chloride (0.98ml, 12.6 mmol) was added to a stirred mixture 
of (1S-cis)-(3-hydroxycyclopentyl)carbamic acid 1,1-dimethylethyl ester (1.41g, 
7.01 mmol) and triethylamine (1.76ml, 12.6mmol) in acetone(55ml) at 4°C. The 
resulting mixture, containing a white precipitate, was stirred at 4°C for one hour, 
then at 21°C for a further 2.25h, after which it was diluted with water(150ml) and 
extracted with ethyl acetate (3 x 100ml). The total organic solution was washed 
with water (50ml), dried (MgS0 4 ) and evaporated to a white solid. This was 
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dissolved in hot diethyl ether(25ml) and cooled to 4<>c for 2h, after which time 
cyclohexane(25ml) was added which caused a precipitate to form immediately' 
The m.xture was left to stand at 4°C for a further 3h, after which the solid was 
filtered off, washed with cold cyclohexane/diethyl ether(2:1), then dried to give 
the title compound (1,202g) as a white solid, m.p. 88-890C Tain -11 110 
(CHCI3 c=0.54%). ' 1 JD 



/clopentvllcarbamic acid Ll-dimethylftthyi 



PREPARATION 64 

(1S-trans W3-rN.N-DimPthvlamino^ 
ester 

(1 S-cisH3.[(Methylsulphonyl)oxy]cyclopentylJcarbamic , acid 1 , 1 -dimethylethyl 
ester (1.452g, 5.20mmol) in a solution of dimethylamine (33% in ethanol 25ml) 
was heated at reflux for 3.75h, then allowed to cool. The solution was diluted 
with water(100ml) and extracted with ethyl acetate(3 x 100ml). The total organic 
solution was dried (Na 2 S0 4 ) and evaporated to a yellow gum. This was 
purified on silica, eluting with dichloromethane:ethanol:0.88 ammonia (100:8-1) 
changing to (30:8:1) to give a brown film (0.988g, 83%). A portion of this was 
evaporated from a solution in isopropyl ether to give the title comp ound (0 139g) 
as a brown solid, m.p. 65-67°C, [<x] D ^0.35° (CHCI3 c=0.57%). 

PREPARATION fifi 

(1 S-trans)-3-(N,N-Dimethvlamino)cvcloDe n tvlamine dihydrochloridP salt 
(1 S-trans)-[3-(N,N-Dimethylamino)cyclopentyl]carbamic acid 1 ,1 -dimethylethyl 
ester (0.537g, 2.35mmol) in 1,4-dioxan (4ml) was treated with a saturated 
solution of hydrogen chloride in 1,4-dioxan (15ml) and additional 1,4-dioxan 
(8ml). After 50 minutes at 210c, another portion of a saturated solution of 
hydrogen chloride in 1,4-dioxan (5ml) was added, and after a further 2.5h the 
opaque solution was concentrated by evaporation to give the title comp ound as 
a beige solid, which was used without characterisation. 

PREPARATION 66 
6-Amino- 2-pvridinemethanamine 

A solution of 6-acetylaminopyridine-2-carboxaldehyde"1 (0.65g, 3.96mmole) in 
ethanol (150ml) was saturated with ammonia and hydrogenated over 10% Pd-C 
(0.32g) for 24h. The catalyst was removed by filtration through kieselguhr and 
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the catalyst was washed with ethanol (2x50ml). The filtrate and . wash were 
evaporated to leave a solid which was taken up in 2M sodium hydroxide solution 
(20ml) and heated at 60° for 2h. The cooled mixture was evaporated to low bulk 
(-1.5ml) and extracted with dichioromethane (5x20ml). The extract was dried 
(MgS0 4 ) and evaporated to leave the crud e title compound as an oil which was 
used without further purification. 

1. Abarca, B.,et al., Tetrahedron . 1989, 45(22) . 7041. 

EXAMPLE 1 

(1 S-trans)-1 -Deoxv-1 -f6-f (2.2-diphenvlethvhamino1-7-f( ^- 

hydroxycvclopentv0amino1-9H-ourin^^ 

D-ribofuranuronamide 

(1S-trans)-N-{3-Hydroxycyclopentyl)carbamic acid 1,1-dimethylethyl ester 
(0.1 38g, 0.69mmol) in 1,4-dioxan (2ml) was treated with a saturated solution of 
hydrogen chloride in 1,4-dioxan (2ml) for 0.5h. The solution was evaporated to 
dryness, azeotroped with methanol (2x5ml), then dissolved in methanol (4m!) 
and added to a solution of sodium hydroxide (0.01 1g, 0.65mmo!) ^methanol 
(4ml). The methanol was blown off with nitrogen and the resulting film was 
dissolved in dimethylsulphoxide (0.5ml). This solution was added to 1-[2-chloro- 
6-l(2,2-diphenylethyl)amino]-9H-purin-9-yl]-1-<leoxy-N-ethyl-2,3-0-(1 - 
methylethylidene)-fl-D<ibofuranuronamide (0.127g, 0.69mmol) and the mixture 
was heated at 140°C for 27h. The cooled mixture was diluted with ethyl acetate 
(40ml) and water (40ml) and the organic phase was washed with water (30ml), 
dried (MgS04) and evaporated to leave an oil which was purified by column 
chromatography on flash silica eluting initially with 60% ethyl acetate in 
cyclohexane and progressing to neat ethyl acetate to give the title compound 
(0.029g) which crystallised from ethyl acetate/cyclohexane MH + =628, 
[a]p+1 .9°(CHCI 3 c=0.53%). 

EXAMPLE 2 

(1S-transV1 -Deoxv-1 -f6-K2.2-diohenvlethvnamino1-2-f ( 3- 

hvdroxvcvclooentvnamin o1-9H-Durin-9-vl1-N-ethvl-B-D-ribofuranuronamiriP 
hydrochloride salt 

A solution of (1S-trans)-1-deoxy-1-[6-[(2,2-diphenylethyl)amino]-2-[(3- 
hydroxycyclopentyl)amino]-9H-purin-9-yl]-N-ethyl-2,3-0-(1-methylethylidene)-p- 
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D-ribofuranuronamide (0.01g, 0.02mmol) in 1,4-dioxan(1.5ml) was treated with 
6M-aqueous hydrochloric acid (3ml) and the solution was left to stand for 4 days 
before evaporating to leave the title compound ( 0 .029g) as a glassy solid 
MH+-588, nmr(5,CDCI 3 ) includes 1.02(t,3H),1.4-1.6, 1.6-1.8, 1.85-2 05 2 1- 
2.25(ms,6H), 3.1-3.2(m,2H), 4.35(s,1H), 5.85-5.9(m,1H), 7.1-7.4(m,10H). 

EXAMPLE 3 

[trans-(+/-)1-1-Deoxv-146-f( 7.2^jiphenvlethvhamino1-2-f( a- 

hydro X YCYclopentvl)amino1-9H-n>jrin-9-vll-N^thvl- 2 .3-0-ri.mpfh Y i 0 fh v . i H Q ». ] 
D-ribofuranuronamide 

A solution of H2-chloro-6-[(2,2-diphenylethyl)amino]-9H-purin-9-yl]-l^eoxy-N- 
ethyl-2,3-0-(1-methylethylidene)-p-D-ribofuranuronamide (0.7g, 1.24mmol) and 
trans-( + /-)-3^minocydopentano|1 (0.844g, 7.23mmol) in dimethylsulphoxide 
(3ml) was heated at 140°c for 24h. The solution was diluted with ethyl acetate 
(90ml), washed with water (3x100ml) then dried (MgS0 4 ) and evaporated to 
leave a froth which was purified by column chromatography on flash silica 
initially eluting with 65% ethyl acetate in cyclohexane and progressing to neat 
ethyl acetate to give the title comnonnrt (Q.498g) as a froth MH + =628 
nmr(5,CDCI 3 j includes 0705-0.71 5(ts,3H), 1.4(s,3H) and 1.59(s,3H) 1 55- 
2.3(ms,6H). 2.9-3.05(m;2H), -4.15^.55^,5^; 4.65(bd, 1H), 5.5-5.6(m 1H) 
5.6-5.7(m,1H), 5.99(d,1H), 7.2-7.4(m,10H), 7.41(s,1H). 
1 . Published European Application EP-A-322242. 

EXAMPLE 4 

ftrans-(+/-)l-1 -Deoxv-1 -T6-f r 2.2-diDhenvlethvnamino1-94f a. 
hvdroxvcvclopentvham.nol-QH-Durin-9-vn-N-et hvl-S-D-rihnf. .ran, .mn^;^ 
A solution of [trans-(+/.)].iKleoxy-1-[6-I(2 f 2-diphenylethyl)amino]-2-[(3- 
hydroxycyclopentyl)amino]-9H-purin-9-yl]-N-ethyl-2,3-0-(1-methylethylidene)-p- 
D-ribofuranuronamide (0.137g,0.218mmol ) in 95:5 trifluoroacetic acidrwater 
(5ml) was kept at room temperature for 4h then the solvent was removed by 
evaporation. The residue was purified by preparative HPLC (30-70% 
acetonitrile) to give the title compound (0.033g), nmr(8,DMSO-d6) includes 
1.0(t,3H), 1.5(m,2H), 1.6-1.8(m,1H), 1.8(m,2H), 2.0-2.3(m,1H), 3.15(m,2H), 4.0- 
4.4(m,6H), 4.4-4.7(m,3H), 5.85(d,1H), 7.1-7.4(m,10H), 8.1-8.4(m,2H). 
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EXAMPLE 5 

f1R-trans)-1-DeQxv-l.ffi-f(99 .di D h e n V | e th Y i) a minnp- f p_ 
hydroxYcyclopentyl)amino1.9H-p. .rin-9-vn-N-ethvl-R-nTih.f, w .^ nnmif|r and 
f 1 S-trans)-1 -deoxv-1 -f6-f(9 9-r ii D henvlethyl) fl minnp.^Q- 

hYdroxYCYdop fi ntYl)amino1-9H^nrin-9wn-N^hvi-R-n. r ib 0 fur a nMrnn a r Wi H. 
A solut.on of [tranM4/-)H-de«^ 

D-nbofuranuronamide (0.433g, 0.69mmol) in 1,4-dioxan (9ml) was stirred with 
2M hydrochloric acid (11ml) for 25h. More acid (4M,2ml) was added and the 
m.xture was kept at 30 for 65h before evaporating to leave a solid which was 
punfied by preparative HPLC (39% acetonitrile for 16min then up to 42% over 
5m.n and up to 45% over 1min) to give the QR) isomer (0 .i 4 2g) as a solid from 
ether MH + =588,nmr(d, 1 DMSO-d6) includes 1.01(t,3H), 1.4-1.6 16-18 18-2 0 
2.1-2.25(ms,6H), 3.1-3.25(m,2H), 4.3(s,1H), 5.85(bd,1H), 7.1-7 4(m10H)' 
8.15(bs,1H), then the (1S) isomer (0.14g) as a solid from ether MH^Ss' 
nmr(6,DMSO-d6) includes 1.01(t,3H), 1.4-1.6, 1.6-1.8 18-2 0 2 1* 
^^^^^ 4 ' 3(S ' 1H) ' 564 W")> 7.15-7.4(m,10H), . 

O.U3(OS,1H). 



EXAMPLE 6 

f3aR-(3act , 4<y fiaafcl-Deoxv-l-rfi-r^^ o 
d'methW-4H-cvclopenta-1 ^i oxo i^ 

methvlethvlid eneV^-D-ribofuranuronamiriP ' —^^-1 

A mixture of H2-chloro^{(2,2-diphenylethyl)amino]-9H-purin-9-yl]-lHieoxy-N- 
ethyl-2,3-0-(1.-methylethylidene)-p-D-ribofuranuronamide (0.346g, 0.614mmol) 
and [SaR^aa^eaaJHetrahyd^^-dimemyWH-cydopenta-I.S-dioxoM- 
amine (0.965g, 6.14mmol) was dissolved in dimethylsulphoxide (1.8ml) and the 
solution was stirred and heated at 140<>C under nitrogen for 11h The mixture 
was allowed to cool to 2W and was then partitioned between ethyl acetate 
(50ml) and water (50ml). The organic layer was washed with water and the 
combined aqueous layers were extracted with ethyl acetate (2 x 30ml) The 
combined organic extracts were washed (brine), dried (Na 2 S0 4 ) and 
evaporated. The residue was purified on silica eluting with ethyl 
acetate.cyclohexane (9:1), and then repurified on silica eluting with ethyl 
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acemtexydohexane (3:1) ,o give amiH^omEound (0.302g, as a cream foam, 
Similarly prepared was: 

Ii3a^4a,6aaH^/-)l-1-<iPnvY-l. ffi . r p o dinhenvlelhvh^^.p ^ hyr1rn . g 
d.methyl-4HT.vr.lo pen ta-1 3-r1ioyo M .amin 0 V Q H-n„rin.Q_ v , 1 _M J th , ^ ~ 

methY^eth Y liden.l-p-n-ribofuranuron,rnide from the 2-chloropurine (0.269g) and 
(3aa,4a^ 

(0-7.5g) m d,methylsulphoxide (1.5ml) at 140O C for 20h. The product was 
purrfied on silica eluting with ethyl acetatercyclohexane 9:1 , MH+= 684. 

EXAMPLE 7 

f1S-(1^2p i 3p)V1.DeoxY.H?-ff? ^ihvdrow^Hnp .ntvn^in^p 0 _ 

d,phenyleth Y l)amino1-9H-purin-9-vn-NH a thvl-R-n.rihnf„r a ^ 

t 3aR ^Ma,6aa)H4^^ 

d.methyMH^clopenta.1,3^ioxol^mino).9H.purin-9-y|>N^y|.2 3-0-(1^ 
rnethylethylidene). P -D^ibofuranuronamide (0.13g, 0.19mmol) was treated with 
^uoroac^ticadd (1ml) and water (0.25ml), and the resulting solution was left 
to stand at 210 C for 1.5h. The reaction mixture was evaporated, and the residue 
was purified on silica eluting with dichloromethane:methanol (9:1) to give the 
" title compound <0.O80g) as a treamioam, W=604,<8,DMSO-d6) 1 00(t 3hT 

^rL 1 ; 5 ^' 1 ^ 1 - 85(m ' 1H) ' Z20(m ' 1H) ' 3 - 15 ^1H),3.75(m,1H), 3.90 
to 4 25(m,6H), 4.40(m,1H), 4.65(m,2H), 5.50(d,1H), 5.60(d,1H), 5.80(d1H) 

6.35(m,1H),7.10to7.45(m,11H),7.95(s,1H),8.15(m,1H). 
EXAMPLE 8 . 

(la^p.SBH^MI-l-Deoxv-I^PS^ihvdroyY rYHnp entvl^minnl ^po. 

d»phenylethYl)amino1-9H-purin-9-vl1-N-ethv»-R-n-rihof.. ra ^ mjf1r 

f 1 R-(1 a,2p , 3R)1-1 -deoxy-1 -f?-ff ?.3^ihvdroyY ^i QPentvh a minn] ^- f p o 
diphenYlethYl)aminoV9H-p U rin-9-vn-N^thvl-R-n-rihnf,,r a nM^^ mjr1r ^ 
f1S-(1a,2B,3p)1-1-deoxy-1-f?-rf? 3-dihvdmwrY rinp entvnamino^ .fp 
d»phenYlethYl)amin o]-9H-pur in- 9 -v n -N-ethvl-R-n-rihnf, jranuronamiHo 

[(3aa I 4a,6aaH + /-)]-1.Deoxy-1-[6-[(2 I 2-diphenylethyl)amino].2-(tetrahydro.22- 
d.methyl-4H-cyclopenta-1 f 3-dioxoM-amino)-9H-purin-9-yl]-N-ethyl-2 3-0-(1 , 
methylethylideneJ-p-D-ribofuranuronamide (0.222g) was treated with 
trrfluoroacetic acid (2.5ml) and water (0.25ml), and the resulting solution was left 
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to stand at 20O C for 3h. The reaction mixture was evaporated, and the residue 
was stirred with sodium hydrogen carbonate (2.4g) in ethanol (6ml) at 20Oc for 
1h. The total filtrate and washings were evaporated and the residue was purified 
on flash silica eluting with dichloromethane:ethanol:0.880 ammonia (30-8-1) to 
S've the first title compound (0.089g) as a pale brown solid, MH + = 604 Analysis 
found: C.59.05, H.6.1, N,15.5%; C 31 H37N70 6 .1.5H 2 0 requires C.59.05, H.6.4, 
N t 15.55%. 

A portion (0.060g) of a product from a similar reaction was purified by 
preparative HPLC .'somatically at 35% acetonitrile. The faster-running 
component gave the second (1 R) title compound (0.015g) as an off-white solid 
MH=604. nmr(5,DMSO-d6;400MH2) includes i:35(m,1H) 155(m1H)' 
1.90(m,1H), 2.25(m,1H), 4.30(s t 1H), 4.60(br.s,1H), 4.65(m,1H), 5.85(d,1H). ' ' 

The slower-running component gave the third nsi mm comp ound (00i5g) 
as an off-white solid, MH + =604, nmr(8,DMSO-<16;400MH2) Includes 1 35(m 1H) 
5 85(d W) 1 ' 90(m,1H), Z25(m ' 1H) ' 4 - 3 °( s . 1 H), 4.60(br.s,1H), 4.65(m,'lH),' 

EXAMPLE 9 

fcis^-hMI-l-Deoxv-i-rg-f^ ^-diphenvlethvi^minol-^-ffa- 
• : {f(phenvlmethoxv^carfaQnvnamino1cvelQ pentvl1amino^N-ethvl-? i a.n-(i- 
methvlethvlidene^9H^urin-Q. y|i^-ribQfiimnuronamiriP 
A mixture of H2^loro-6-[2,2-<dipheny^ 

ethyl-2,3-0-(1-methylethylidene)-B-DHibofuranuronamide (0.3g,0.533mmol) and 
[cis-(+/-)H3-aminocyclopentyl)carbamic acid phenylmethyl ester (0 41g) was 
heated at t40O C for 4 days. The cooled mixture was dissolved in 
dichloromethane and purified by column chromatography on flash silica with 
50% ethyl acetate in cyclohexane to give the title compound (0.214g) as a froth 
nmr(6,DMSO-d6) includes 0.55(m,3H), 0.8-1.1(m,2H), 1.1-1.35(m 2H)' 
1.45(s,3H), 1.5(s,3H), 1.45-1.75(m,2H), 1.75-2.0(m,1H), 2.6-2.95(m 2H) ' 3 8- 
4.0(m,1H), 3.95-4. 15(m,2H), 4.1-4.3(m,1H), 4.45(s,1H), 4.5-4.65(m 1 H) 
5.03(m,2H), 5.3-5.5(m,2H), 6.2(bs,1H), 6.45(m,1H), 7.1-7.5(m 15H)' 
7.78(bs,1H). ' 
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fcis-^/-)]1-f2-ff3-Amin 0 cvcloDentYl)amino1-6-f(2.2-diDhenylPth^ 
purin-9-vn-1-deoxv-N-eth Y l-p -D-ribofuranijrnn a miria 

A solution of [cis-( + /-)].l-deoxy-H6-[(2,2-diphenylethyl)amino]-2-[[3- 
[[(phenylmethoxy)carbonyl]amino]cyclopentyl]amino]-N-ethyl-2,3-0-(1- 
methylethylidene)-9H-purin-9-yl]-p-D-ribofuranuronamide (0.15g, 0.197mmol) in 
ethanol (30ml) was hydrogenated over 10% palladium-on-carbon for 8h The 
catalyst was removed by filtration and washed with ethanol (20ml) and the 
combined ethanolic solution was evaporated to leave an oil. The oil was 
dissolved in ethyl acetate and the solution was filtered before evaporating to an 
oil. This oil was taken up in trifiuoroacetic acid.water (9:1, 5ml) and the solution 
was left for 3h when the solution was evaporated to leave an oil which was 
punfied by reverse phase HPLC(20-60% acetonitrile) to give the title comnmnH 
(0.073g) MH + =587, nmr(6,DMSO-d6) includes 1.02(t,2H), 1.4-1.65(m 1H) 16- 
1.85(m,2H), 1.85-2.1(m,2H), 3.05-3.25(m,2H), 3.4-3.6(m,1H), AMA5(m2H) 
4.15-4.22(m,1H), 4.28(s,1H), 4.55-4.7(m,2H), 5.83(d,1H), 7.15-7.4(m 10H)' 
7.9(bs,3H),8.15(m,2H). • ' 



EXAMPLE 11 

ftrans-(-t-/-)Vi-Deoxv-1-rfi.ff ?.2-diDhenvlethvnamino1.^f % 
ff(phenvlmethoxv^carbQn y namino1cvcl o Pe ntvnaminn]-N-ethvl-^ 3-Q-(i - 
methylethyltdeneVgH-purin-S-vn-fi-D^ibofuranHrnnam ide, an d spn^innnf the 
diastereoisomers 

A mixture of H2-chloro-6-{2,2-(diphenylethyl)amino]-9H-purin-9-yl].1^eoxy-N- 
ethyl-2,3-0-(1-methylethylidene)-p-D-ribofuranuronamide (0.31g, 0.55mmol) 
and [transK+/-)H2-aminocyclopentyl)carbamic acid phenylmethyl ester (0.77g 
3.28mmol) was heated at 140°C for 24h. More amine (0.51g, 2.18mmol) was 
added and the heating continued for a further 17h, then more amine (0.30g, 
1.28mmol) was added and the heating (140OC) continued for a further 24h. The 
cooled mixture was purified by column chromatography on silica with 20% ethyl 
acetate in cyclohexane, and then by preparative HPLC (50 to 90% acetonitrile) 
t0 9' ve the title compound (isomer 1) (0.067g) as a grey foam, MH + =761 , and as 
the slower-running component, isomer 2 (0.062g) as a grey foam, MH + =761. 
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QransHjg^A^^ n , rin 
9-yll-lKleoxv-N-ethvl-p-n-ri bofuranuronamide. isomer 1 
A solution of Itrans^+^J-l^eoxy-l-fe-^^-diphenylethyOamino]^- 
[[(phenyimethoxy)carbonyl]amino]cyclopentyl]amino]-N-ethyl-2,3-0-(1- 
methylethylidene^H-purin-S-ylJ-p-D-ribofuranuronamide, isomer 1 (0.075g 
0.098mmol) in ethanol (10ml) was hydrogenated over 10% palladium-on-carbon 
(10mg) for 2 days. The catalyst was removed by filtration and washed with 
ethanol and the combined ethanolic solution was evaporated to leave a foam 
(62mg). The foam (0.058g) was treated with trifluoroacetic acid (0.75ml) and 
water (0.25ml) and the solution was left for 1.5h. It was then evaporated to a 
yellow foam (0.076g) which was purified by preparative HPLC(20-60% 
acetonitrile) to give the title compound (0.030g), MH+=587, nmr(S,DMSO-d6) 
1.00(t,3H), 1.65(m,4H), 2.15(m,2H), 3.15(m,2H), 3.45(m,1H), 4.00 to 
4.35(m,5H), 4.55(m,2H), 5.85(d,1H), 7.00(m,1H), 7.15 to 7.40(m,10H) 7 90 to 
8.25(m,5H). 

Similarly prepared was: 

(transVI^-ffP-aminocvdopRnM^mino^-ff P ^ -diDhenvtethYi^aminoll-QH-p Mrin- 
9-yl1-1^deoxv-N-ethvl-R-D-rihn furanuronamidfi, isomer 9 from the isomer 2 
product of Example 11 (0.072g), which gave 0.065g of product from 
-hydrogenolysis. 0.058gt)f-this^as treated-with aqueous trifluoroacetic • add .as- 
above to give,0.031g of required product, MH + =587, nmr(8,DMSO-d6) 
1.00(t,3H), 1.65(m,4H), 2.15(m,2H), 3.15(m,2H), 3.45(m,1H), 4 00 to 
4.30(m,5H), 4.55(m,2H), 5.90(d,1H),7.15 to 7.40(m,10H), 7.65(m1H) 
8.00(m,2H) t 8.20(m,2H). 



EXAMPLE 13 

ftrans-f+/-)lH2-r(3-Aminocvcto 
purin^9-vn-1- deoxv-N-ethvl-Q-D-ribofuranuronamide 

A mixture of H2-chloro-6-[2,2-(diphenylethyl)amino]-9H-purin-9-yl]-l-deoxy-N- 
ethyl-2,3-0-(1 -methylethylidene)-p-D-ribofuranuronamide (0.25g,0.44mmol) and 
[trans-(+/-)]-(3-aminocyclopentyl)carbamic acid phenylmethyl ester (0.29g) 
were heated for 2 days at 1350C. More amine (0.376g) was then added and the . 
heating was continued for a further 24h. Dichloromethane was added to the 
cooled mixture which was then purified by column chromatography on flash 
silica eluting with dichloromethane:ethanol:0.880 ammonia (100:8:1) to give 
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ftrans-(+/-)M -deoxv-1 -ffi-f f 9 9 -dj phenv | ethy | ) aminn p. r _ 

fffphenYlmethoxY)carbonvilamino1cvdon fi ntYii a m inoi-9H-n,irin.Q. v n. N ^ thv ,. 7 ^ 
0-(1 -methvlethvlideneUR-n-rihnf, , ra n (01Q1g) Jhjs compwmd 

(0.101g, 0.133mmol) in ethanol (10ml) was hydrogenated over 10% palladium- 
on-carbon (0.05g) for 6h. The catalyst was removed by filtration, washed with 
ethanol (20ml) and the combined ethanolic solution was evaporated to leave an 
oil. (0.081 g) which was dissolved in trifluoroacetic acid:water (95 5 5ml) and the 
solution was left for 3h before evaporating to an oil. The oil was purified by 
reverse phase HPLC (30-70% acetonitrile) to give the title comnn, ,nH (0 042g) 
as a sol.d from ether MH + =587, nmr(5,DMSO-d6) includes 1 02(t2H) 1 47- 
1.7(m,2H), 1.85-2.05(m,1H), 2.0-2.25(m,2H), 3.05-3.2S(m,2H), 3.6-3 75(m1H) 
4.CM.15(m,2H), 4.18(bs,2H), 4.25(s,1H), 5.85(d,1H), 7.15-7.4(m 12H)' 
7.82(m,3H),8.15(m,2H). ' 'WUH), 

EXAMPLE 14 

riS-transV1-f?^(3-AminocyclonenM 
purin-9-vll-l-dftoxv^N-ethYl-p- O-ribofurantirnnam.Ho onH 
riR-trans1-H2-f(3- am inoc^^ 
purin-9-vn-1-deoxv-N-ethvl- p-D-ribofurannrr>n a miH 0 

A ' so,ution ' of w l^ n H+/-)M^^ 

K(phenylmethoxy)carbonylJamino]cydopentylJamino]-9H^urin-9-yl]4g^thyl-2 3- 
0-(1-methylethylidene)-B.D-ribofuranuronamide (0.601 g,0.79mmol) in methanol 
(50ml) was stirred under nitrogen and heated at reflux with ammonium formate 
(0.25g). After 3h the cooled mixture was filtered and the filtrate was 
evaporated to leave ftrans-(fM1-l.r?4 (3-amin Qra /rJnp on tvh am i no v fi . r p o. 
diphenylethvl)aminon-9H-D urin-9-vn-1 -deoxv-N-ethvl-P . a-D-f i ■ 
methylethvlideneVB-D-ribo furanuronamide (0.51 1g) as a solid. 

A portion (0.31 g) was purified by reverse phase HPLC (38% acetonitrile) and 
the two products were collected and evaporated to leave Isomer I (0.1g) and 
Isomer II (0.103g). These were separately treated with trifluoroacetic acid/water 
9/1 (5ml) and left for 2.5h. The resulting solutions were evaporated to dryness 
and the residues were purified by reverse phase HPLC (20-60% acetonitrile) to 
9've the title compounds as solids from ether: Isomer I (0.065g) MH + =587 
nmr(8,DMSO-<J6) includes 1.02(t,3H), 1.45-1.7(m,2H), 1.85-2.25(m 3H) 3 05- 
3.25(m,2H). 4.15(m,1H), 4.27(s,1H). 4.63(m,2H), 5.84(d,1H), 7.15-7.4(m,10H), 
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7.84(m,2H), 8.05-8.2(m,2H). Isomer II (0.61g) MH+=587, nmr(8,DMSO-d6) 
1.02(t,3H), 1.5-1.7(m,2H)„ 1.85-2.25(m,3H), 3.05-3.25(m,2H), 4 17(bs1H) 
4.25(s,1H), 4.62(m,2H), 5.84(d,1H), 7.15-7.4(m,10H), 7.84(m,2H), 8.05^ 
8.2(m,2H). 

EXAMPLE 15 

f trans-f +M1-1 -Deoxv-1 -ffi-f f 2.2-diDhenvl e thvltemino1-?.r f a. 

fftrifluoroacetvnamino] cvcloDenlvnqmino1-N^thvl-9H-Durin-Q-Yii-f 
ribofuranuronamide 

Trifluoroacetic anhydride (3 x 0.047ml) was added in three portions over 2h to a 
stirred mixture of [trans-(+/-)M-I2-{(3-aminocyclopentyl)amino]-6-r(2 2- 
diphenylethyl)amino]].9Hi)urin-9-yl3.1-deoxy-N-ethyl-2 I 3-0^l- 
methylethylidene).B-D-ribofuranuronamide (the initially formed product from 
Example 14) (0.2g,0.32mmol) and triethyiamine (0.15ml) in dichloromethane 
(10ml). After a further 0.5h the reaction was diluted with ethyl acetate (50ml) 
and washed with water (3x20ml), dried (MgS0 4 ) and evaporated to leave an oil 
which.was dissolved in trifluoroacetic acid.water (9:1, 10ml). The solution was 
left for 2.5h then evaporated to leave an oil which was purified by reverse phase 
HPLC (30-70% acetonitrile) to give the title comnmmri ( 0 .04g) MH + =683 
nmr(5,DMSO-d6) includes 1.05(t,3H), 1.4-1.7(m,2H), 1.7-2.0(m1H) 19- 
2.3(m,3H), 3.1 ; 3:3(m,2H), 4.05^.3(m,2H), 4.32(m,1H), 4.£M7(m2H) 
5.87(^1^,7.15-7.4^,10^,7.95(5,1^. 



EXAMPLE 16 

(transH+/-)H4Deoxv-1424r3-(N^ 

diphenylethyl)aminol-9H-Durin-9-vn-N^thui-9 g-Q-^i ^ e th V iAthviiden ft lR.n. 
ribofuranuronamide 

A solution of H2<hloro-6-[2,2-(diphenylethyl)amino]-9H-purin-9-yl]-l-deoxy-N- 
ethyl-2,3-0-(1 -methylethylidene)-p-D-ribofuranuronamide (0.28g,0.5mmol) and 
[trans-(+/-)]-3-(N,N-dimethylamino)cyclopentylamine (0.36g,2.81 mmol) in 
dimethylsulphoxide (2ml) was heated at 130°C using a reflux condenser. After 
24h the mixture was cooled and partitioned between ethyl acetate (50ml) and 
water (50ml). The aqueous phase was extracted with ethyl acetate (20ml) and 
the combined organic solution was evaporated to leave an oil (0.592g) which 
was purified by column chromatography on flash silica eluting with 
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<|i*toron,ethane:ethano 1 :0.880 ammonia (100:8:1) ,o give t^e^noound 
(0.163g) as a sol.d, nmr(5.CDCI 3 ) includes 0.7(t,3H), 1.48(s,3H) 1 6(s 3H 1 2 
1.4(m,1H), 1.45-1.7(m.2H). 1.95(m.2H). 2.05(m,2H). 2.3(s.3H) 2 4(s 3H) 2 75 
3.0,m.2H). 2.85-3.1<m,1H), 4.M.3(m,1H), 2.2^.^ <^ 
4.78(m,1H), 5.5(m.2H), 5.6(d,1H). 6.0(bs,2H), 7.15-7.35(m.10H). 7.4(s.1H). ' 

EXAMPLE 17 

f(transH+/-)l-1-neoxY-H2W^^^ 

d,phenylethYl)aminol.9H.n„riruQ. Y i V M.„ hv |. R . r)jihn „ ^ 

A solution of ((trans)-(+/-)]-i^jeoxy-1-(2-r(3-(N N- 

?' m e«Wa™no)cy^^ 

N-ethyl^S-O^HnethylethylideneJ-p-D^ibofuranuronamide (0.15g,0.23mmol) 
■n tnfluoroacetic acid:water (9:1, 10ml) was left at room temperature for 2 5h 
ttien evaporated to leave an oil which was purified by reverse phase HPLC (30- 
70% acetonitrile) to give the title -compound (0.12g) as a solid from ether 
MH =615. nmr&DMSOKB) includes 1.0(t,3H). 1.55-1.7(m,2H) 1.95I 
2.25(m,4H), 2.78(s,6H), 3.12(m,2H), 3.7(m.1H), 4.1(m,2H). 4.16(m1H) 

SiSi 4 *" 1, 5 - 85<d ' 1H) ' 715 - 7Am 7 ^ wi 

EXAMPLE 1ft 

^DeoxY-1-r6^f2,2^Jiphenvl^ 
9 H-pur.n-9- V l)-N^thYl-2,3^1wT^^ 

A solution of 142^loro-64(2,2-djphenylethyl)amino)-9H-purin.9-y|]-l<leoxy-N. 
ethyl-2,3-0-(1-methylethylidene).p.D^ibofuranuronamide (0.25g 0 444mmol) 
and histamine (0.35g,3.15mmol) in dimethylsulphoxide (2ml) was heated at 
1 30O C for 1 8h under nitrogen. The cooled mixture was diluted with ethyl acetate 
(50ml) and washed with water (2x50ml), dried (MgS0 4 ) and evaporated to leave 
a froth which was purified by column chromatography on flash silica eluting 
with dichloromethane:ethanol:0.880 ammonia (100:8:1) to give the title 
compound (0.176g) as a solid from ether, nmr(6,CDCI 3 ) includes 0 4«3H) 
1.35(s,3H), 1.6(s,3H), 2.65-2.9(m,1H), 2.8-3.05(m,3H), 3.4-3 8(m3H) 4 05- 
4.3(bs,2H), 4.32(t,1H), 4.7(s,1H), 4.95(m,1H), 4.98(m,1H), ' 5 5(d 1H) 
5.72(dd,1H), 5.97(m,1H), 6.02(s,1H), 6.9(s,1H), 7.15-7.45(m,10H) 743(s1H)' 
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EXAMPLE 19 

1-DeoxY-1-f6-r(2,2^iphenvlethvl^^ 
9H-purin-9-vl 1-N-ethvl-p-D-ribofuranuronamidfi 

A solution of 1-deoxy-1-[6-[(2,2-diphenylethyl)amino]-2-[[2-(1H-imida2ol-4- 
yl)ethyl]amjnoJ-9H-purin-9-yl>N-€thyl-2 t 3-0-(1-methylethylidene).p-D- 
ribofuranuronamide (0.126g,0.198mmoi) in trifluoroacetic acid.water (9:1, 8ml) 
was left for 3h at room temperature before evaporating to dryness. The resulting 
oil was treated with ether (20ml) to give the title compound (0.147g) as a solid 
MH+=598, nmr(8,DMSO-d6) includes 0.98(t,3H), 2.9-3.05(m,2H), 3.05- 
3.25(m,2H), 4.3(s,1H), 4.5-4.65(m,2H), 5.84(d,1H), 7.15-7.35(m 10H) 
7.42(s,1H), 8.1(s,1H), 9.0(s,1H), 1 4.0-1 4.2(m,2H). 

EXAMPLE 20 

(1S)-1-Deoxv-1464r2^in henvlethvnamino1-2-fri-rh v riroxvmethvn-7- 

phehvlethvnamino1.9H-oijrin.9-vl1.N-ethvl-2 3-0-f1-methvtethvliden6Up.n. 
ribofuranuronamide 

(S)-Phenylalaninol (0.403g,2.67mmol) and 1-[2-chlorb-6-[(2,2- 
diphenylethyl)amino]-9H-purin-9-yl]-1 -deoxy-N-ethy!-2,3-0-(1 - 
methylethy!idene)-B-D-ribofuranuronamide (0.25g,0.44mmol) were heated 
together for 40tyat 130°C. The cooled mixture was purified by column 
chromatography on flash silica eluting with 10-85% ethyl acetate in cyclohexane 
to give the title compound (0.136g) as a froth, nmr(8,CDCI 3 ) includes 0.6(t,3H) 
1.4(s,3H) and 1.58(s,3H), 2.7-2.85(m,2H), 2.85-3.0^,21^, 3.47(dd,1 H), 
3.81(dd,1H), 4.1^.5(m,3H), 4.62(s,1H), 5.3(d,1H), 5.69(d,1H), 5.94(s 1H) 7 1- 
7.4(m,16H). 

Similarly prepared were: 

1 ) fcis-f +M1-1 -deoxv-1 -f6-r (2.2-diphenvlethvnamino1-2-f(2- 
hYdroxvcvclopentvl)amino1- 9H-Durin-9-vn-N-ethvl-2.3-0-(i-methvlethY liri ft n 0 )-p. 
D-ribofuranuronamide, using (cis-(+/-)]-2-aminocyclopentano|1 as the 
nucleophile as in entry 1 in Table 1 below. The product was purified on silica 
eluting with ethyl acetate: cyclohexane (19:1).MH + =628. 
1. RAB.Bannard etal., Canad.J.Chem. . 1971, 49, 2064 
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2) rtrans-f+Ml-P-fffi-fp ^-ni r henvleth v l^min 0 i-9.fN-ethvl-9 | .^n- ( i- 
methvlethvlidene)-6-D-rihnf uranuronamiriosvl1-9H-Durir»-?- 
YllaminolcyclopentanecarhnyY li c acid 2.2-dimgfhvlethvl ester using (+/-)-trans- 
2-aminocyclopentanecarboxylic acid 1,1-dimethylethyl esterl as the nucleophile 
as in entry 2 in Table 1 below. The product was purified on silica eluting with 
ethyl acetate.cyclohexane (4: 1 ). 

1. J.Xie, et al., Int.J.Pept Protein Res . 1989, 34, 246 

3) aransV1^e Q yY-i-ffi-fp, ^iDhenvlethvhamino1-2-fM- 

hydroxYcyclohexyl)amino1-9H-pnrin-9-vn-N- 6 th V i. 2 .3-Q-fl-mPthY iofh Y iiH Q ». ] p 

D-ribofuranuronamidP , using trans^-aminocyclohexanol (prepared by 

basification of the hydrochloride salt) as the nucleophile as in entry 3 in Table 1 

• below. The product was purified on silica eluting with ethyl acetateimethanol 
25:1.MH + =642. 



4) fcis)-1^eoxY-Hfi-r(2,2^iphenvle^ 

9H-purin-9- Y IVN-ethYl-2,3-0-(1^ethvl e thvlidPnpU B-D.rib Q f, l r a n„mn a m ; H Q 
using cis-4-aminocyclohexano|1 (prepared by basification of the hydrochloride 
salt) as the nucleophile as in entry 4 in Table 1 below. The product was purified 
on silica eluting with ethyl acetate.MH + =642. 

1 . A.G.Renwick.and R.T.Williams, Biochem.J. . 1 972, 129, 857 

5) 1^eoxY-N^thyl-1424f3-hvdro)o/ D ro P vn a minn)-R .ff2.2^iDhPnv/lPth Y i ) a mi.^_ 
gH-purin-g-vl^.S-O-fl^ethvlethvlidene^-n-fih ofuranuronamiriP uslng 3 _ 
aminopropanol as the nucleophile as in entry 5 in Table 1 below The product 
was purified on silica eluting with dichloromethanermethanol (19:1).MH + =642. 

6) 1-f2-f(4-aminophenvl)amino1-6-rf2.2-di phenvlethvhaminol1-9H-ntjrin-Q- Y »]-i- 
deoxy-N-ethvl-2.3-Q-f1-methvl e thvlideneVR-n-ribofuranur Q n a miH^ using 14 _ 
phenylenediamine as the nucleophile as in entry 6 in Table 1 below. The 
product was purified (twice) on flash silica eluting with ethyl acetate: ethanol 
(24:1) and then with dichloromethane:methanol (24:1) to give a still impure 
product.nmr(5,CDCI 3 ) includes 6.60(d,2H), 6.70(br.s,2H). 
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7) 1-deoxY-1-f2-rf4-(dimethviamino)Dhenvli a m ino1^-rr? ?-riiphenvlethyi) a mir^ 1] 
9H-purin-9-Yl1-N^thvl-2,3-0-f1-methvlethvlid fi ne)-B-D-ribnf ll r a n,,rnn am 
using 4-amino-N.N-dimethylaniline as the nucleophile as in entry 7 in Table 1 
below. The product was purified on flash silica eluting with 
dichloromethane:methanol (24:1), nmr(6,CDCI 3 ) includes 2.80(s) 2 90(s) 6 60 
to6.70(m). ' 



8) na.26.5B^1-der>yY-l-H-ff2.5-dihvdrQ xvcvcloDentyl|amino1-6-f(79. 
diphenvlethvnaminoll-9H-p.inn-9-vn-N-eth v l -2.3-0-ri-fnpth Y iethvlidAnp)-p .n- 
ribofuranuronamide , using [(la^p.SaH+MJ^-amino-I.S-cyclopentanediol 
(Preparation 33) as the nucleophile as in entry 8 in Table 1 below. The product 
was purified on flash silica eluting with dichloromethanermethanol (9:1), 
nmr(8,DMSO-d6) includes 1 .60(br.s), 1 .85(br.s), 3.8 to 4.2(2m). 

9) (1 R-trans)-1 -r24(2-aminocvclohe X vh a min o i^-f ( 2.2^inhftnvlethvh a minr,fl .QM_ 
3urin-9-yn-1 •deoxv-N-ethvl-2.3-0-n^ e thvi e th v liri e ne WR-D.rihnf, ,r fl n, jronamide 
using (1R-trans)-1,2-diaminocydohexane as the nucleophile as in entry 9 in 
Table :1 below. The product was purified on flash silica eluting with 
dichloromethanermethanol (9: 1 ). MH + =641 .3. 

1 0) (1 S-trans)-1 424f2-amino(yclohexvnaminn l -6-ff2.2^inhPn Y | e th v n a rnin^ -QH. 
purin-9-Yll-1^eoxv-N^thvl-2.3-0^1^ethvl e thvl id e neVR-n^hnf, ira n U ron a miriP 
using (1S-trans)-1,2-diaminocyclohexane as the nucleophile as in entry 10 in 
Table 1 below. The product was purified on flash silica eluting with 
dichloromethanermethanol (9:1). MH + =641. 

1 1 )rtrans-(4M1-1-deoxv-146-r(2.2-diohen vlethvnamino|-244-hvdrnYY-i-ff 1 , 1- 
dimethylethoxv)carbonvl] Dvrrolidin-3-vnamino1-9H-purin-9-vn-N^thvl-2.3-Q-(l- 
methylethvlidene)-B-D-rib ofuranuronamide using [trans-(+/-)]-3-amino-4- 
hydroxy-1-pyrrolidinecarboxylic acid 1,1-dimethylethyl ester as the nucleophile 
as in entry 1 1 in Table 1 below. The product was purified on flash silica eluting 
with dichloromethane:ethanol:0.88ammonia (100:8:1). nmr(8,DMSO-d6) 
includes 0.55(t,3H). 1.35(s,3H), 1.42(s,9H), 1.5(s,3H), 2.75(m,2H),' 3.2(m,1H) 
3.4-3.7(m,3H), 3.9-4.3(4H) 4.45(s,1H), 4.6(m,1H), 5.1-5.6(m,4H), 6.15(m1H) 
7.1-7.4(m,12H)7.8(bs,1H). 
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12)L+/-)-1-deoxy-1-ffi. r(? ?-fiiphf>nvlethvlteminnV9- ff M^ rjrrrir1in , 
tf)amino1-9H-pi irin-9^H-N-rthv»-9 ^ Q-n-methvlPfhy .iHo^T" 
nbofuranuronamid* , using ( + /-H-ethyl-3-piperidinamine as the nucleophile as 
, entry 12 ,n Tab,e 1 be.ow. The product was purified on flash si.ica e Jn 
d, h o^ (100:8;1) nmr(5 CDc 9 

0.75(m,3H), 1.05(m,3H), 2.2-2.6(m,6H) 1 2.75-3.2(m,3H), 4 0-4 25(m1H> 

S5? 4 - 35(m,1HX 4 - 63(s ' 1H)t 5 - 5(m,3H) ' 5 - 95(m ' iH) - '-1^222 

' ^O-d-methylPthylifienP^ R D-rihnfMron.ll.LL „. | 

(2-amjnoethyl)p,peridine as the nucleophile as in entry 13 in Table 1 below The 
product was purified on flash silica e.uting IZ 

ssr^ (ioo:8:i) - nmr(5 - cDc,3) - iudes 

0.7(t,3H), 1.4(s,3H), 1.6(s,3H), 1.6-1.9(m,2H), 2.8-3.1(m2H) 312(t2m 
3.8(m,2H), 4.22(m,2H), 4.85(t,1H), 4.65(s,1H), 5.38(1? ' !' 
5-1(m,1H), 5.97(s,1H), 7.1-7.35(rn,12H), 7.4(s,1H), J^SwT' 

9H-purm-9.ylfN^^^ nim|f|r 

using 4-(2-aminoethyl)morpholine as the nucleophile as in entry 14 in Table 1 
below. The product was purified on flash silica eluting with 0-2% ethanol in ethyl 
acetate. nmr(5,CDCI 3 ) includes 0.7(t,3H), 1.4(s,3H), 1.6(s3H) 2 5fm4m 
2-6(t,2H), 2.8-3.05(m.2H), 3.4-3.55(m,2H), 3.73(m4H), Th^SS 

ssyasy 5 - 27(m,iH) ' w 5 °^' 5 - 9 ^ 

is) i-deoxY-i.ffi-rf? z^Bbmm^smM2j2^mm mmm a i 

- .onn-^N^hYl-? 3-O-fl-methylmhvlidPn^.R.n^hn. - 

(2-am,noethyl)pyridine as the nucleophile as in entry 15 in Table 1 below The 
product was purified on flash silica eluting with ethyl acetate. nmr(5CDCI,) 
includes 0.68(.,3H,. 1.37(s.3H), 1.6(s.3H). 1.6-1.9(m,2H). 2.75-3 ita 2h7 
313(,,2H,. 3.7-3.95<m,2H). 4.W. 4(m ,2H), 4.38(,,1H). 4 .65(s,1H). 5.28 m 1H ' 
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5.5(m,2H), 5.6(m,1H), 5.98(s,1H), 6.12(m.1H), 7.1-7.4(m,12H) 7 4(sim 
7.6(dt l 1H),8.57(d„1H). h ^ H) ' 

16) 1^eoxY-1-f6-f{? ?^iphenyl^ 

9H.purin-9-Yn-N^hYl-2,3-0.(1-mPthvleth V lid e n^-R.n.riKnf,, r ^..^ nnrnirjr 
using 1-(2-aminoethyl)pyrrolidine as the nucleophile as in entry 16 in Table 1 
below. The product was purified on flash silica eluting with 
d l chloromethane:ethanol:0.88ammonia (100:8:1). nmr(5,CDCI 3 ) includes 
0.63(t,3H), 1.4(s,3H), 1.6(s,3H), 2.0(m,4H), 2.7-3.0(m,2H), 2.9-3 5(m4H) 3 6- 
3.9(m,2H), 4.1-4.3(m,2H), 4.32(t,1H), 4.63(s,1H), 5.4-5.65(m,4H) ' 5 8- 
6.1(m,1H),6.05(s I 1H),7.15-7.4(m,10H) ( 7.45(s,1H). 1 

17) 1^eoxY-H6^2,2Hdiphenylethvl^^^^ 

3ur,n-9-Yn-N^thYl-?3^.f1^ethvHhvlideneVR.n-rihnf,,r a ^ usjng 2 . 

(am.nomethyl)pyridine as the nucleophile as in entry 17 in Table 1 below The 
product was purified on flash silica eluting with ethyl acetate. nmr(5 DMSO-d6) 
includes 0.52(t,3H). 1.12(bs,3H), 1.45(s,3H), 2.6-2.9(m,2H), 3.8^.1(rn;2H) 4 3- 
4.6(m,3H), 4.42(s,1H), 4.75-4. 9(m,1H), 5.12(m,1H), 5.88(m,1H), 6.15(s^H) 7 O- 
7.5(m,12H), 7.6-7.9(m,3H), 8.5(d,1H). 

18) 1^eoxY-H6^2,2^iphenvle^ 

3ur.n-9-Yn-N-ethYl.2,^1-methvlethvliden e VR-n.rihnf„ro mHr usjng 4 _ 

(aminomethyl)pyridine as the nucleophile as in entry 18 in Table 1 below The 
product was purified on flash silica eluting with ethyl acetate. nmr(5 CDCh) 
includes 0.65(t,3H), 1.35(s,3H), 1.52(s,3H), 1.8-2.1 (m,2H). 2.75-3 05(m 2H) 
4.<W.25(m,2H), 4.38(t,1H), 4.35-4.5(dd,1H), 4.6(s,1H), 4.75-4. 95(dd1H)' 
5.17(d,1H), 5.3-5.5(m,2H), 5.55-5.7(m,1H), 5.92(m,1H), 5.94(s1H) 715- 
7.35(m,12H), 7.4(s,1H), 8.5(m,2H). 

1 9) 1 -deoxy-1 -f6-ff2,2^iphenvlethvnamino1-?-[ff 1 HAm^ 7 n\J>^\ )m&xhs ,^ m - tnn y 
9H-purin-9-yl1-N-ethvl-2.3-0-(1-rnethvlethvlid fi np)-R .D. r ib 0 f, l r a n l ,rnn a n,^ Q 
using 2-(aminomethyl)imidazole1 (prepared by basification of the hydrochloride 
salt) as the nucleophile as in entry 19 in Table 1 below. The product was 
purified on flash silica eluting with dichloromethane:ethanol:0.880 ammonia 
(200:8:2) to (150:8:1.5). nmr(6,CDCI 3 ) includes 0.54(t,3H), 1.4(s,3H) 
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1.59(s,3H), 2.55-2.95(m,2H), 4.05-4.2(m,2H), 4.25-4.34(m,1H), 4 4-4 5(mim 
4.9-5.1(m,1H), 4.7(s,1H), 5.61(d,1H), 5.78(dd,1H), 6.03(s,1H), 7.02(s 2H 7 15 
7.35(m,10H),7.45(s,1H). 1 * Jl M5 * 

1. LA.M.Bastiaansen and E.F.Godefroi, J.Ora.Chem i 978l 43(8}, 1603 

20)4-r2-ff6-f(2 P-diphPnylPthyDnminol-g-rN-ethvl-^ 3-n_ f 1 . methvlpth , iH * 

d,methylethyi esterl as the nucleophile as In entry 20 in Table 1 below The 
product was purified on flash silica eluting with 20-4 0 o/„ ethyl acetate in 
cyclohexane. nmr(6,CDCI 3 ) includes 0.67(t,3H), «1.38(s3H) 143(s9m 
1.6(s,3H), 2.52(t,2H), 2.75-3.05(m,6H), 3.5-3.8(m,2H) 4 1^1 2 m 
4.35(t,1H), 4.63(s,1H) ( 4.9(m.1H), 5.48(m,2H)/ 5 6(d1H) 5 97 ( s1H 
7.12(m,4H),7.15-7.35(m,10H),7.4(s,1H). J ' ^ 

1. A J. Hutchison et al.. J.Med. Chem 1990, 33, 1919 

21) f1S)-1-deoxY-Hfi-ff ? ?x1iphonvlothvnaminm. M i- ( H Y H roXvmefh 
PYnd.nYQethyllamino^^^^ 

Pbofuranuronamid. , using (S)-p-amino-3- P yndine P ropano. (prepared by 
basrficat,on of the dihydrochloride salt) as the nucleophile as in entry 21 in 
Table 1 below... The product was purified, on flash silica eluting with" 
dichloromethane:ethanol:0.88ammonia (200:8:2). MH + =679. 

22) (1S)-1^eoxY-H6-r(2,2^iph 

fmethYl)propYl)amino1-9H-purin-9-vn-N^thvl-^.n^ i^ nv , ethv , Hona) 
nbofuranuronamidP using (SH + )-2-amino.3^ethyM.butanol as the 
nucleophile as in entry 22 in Table 1 below. The product was purified on flash 
s.l.ca eluting with 50% ethyl acetate in cyclohexane to neat ethyl acetate 
MH + =630. 

23) |cis-( +M1-1 -deoxy-1 -fR-ff 2.2-diDhen Y lPthvl)aminQl-?-r { 3. 
hydroxYc Y clopentYl)amino1-9H-p, irin-9-vll-N-ethvl.9 3. Q . n . me thviPth v r,Ho,^ 
P-nbofuranuronamide using [cis-( + /-)]-3-aminocyclopentano|1 as the 
nucleophile as in entry 23 in Table 1 below. The product was purified by column 
chromatography on flash silica eluting with dichloromethane:ethano|- 0 880 
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ammonia (100:8:1). nmr(5,CDCI 3 ) includes 0.68 and 0.7(t3H) i 38 ( S 3m 
1.6(s,3H) ,65-,85<rn,4H), 1.8-2.0(m l2 H), 1.9-2.3(m,2H), 27-2 95 and il l 

VJ^'"u' 4 ' 35{rn ' 2H) ' 4 -^.1H), 5.25 and 5.37(d1H) 

5.45-5.6(m,2H), 5.97(s,1H), 7.15-7.35(m,10H), 7.4(s,1H). 

1. RAB.Bannard. et al. . Canad.J.Chem 1971, 49, 2064 

24) (1S)-1-deoxy-1-p- n -rff(1 l-dimnthvleth^^rh.^,^^:^^^. 
phenyleth Y llamino1.6-f(2 ,2-diphenvlPt h>^ a min 0 l.QM.p , t r^.a^T^p 1 
methylethYlidenP)-p-D-ribof„rannronRm ide using (S)-2-amino3 
phenylpropyDcarbamic acid 1,1-dimethylethyl ester (Preparation 53) as the" 
nucleophjle as in entry 24 in Table 1 below. The product was purified on flash 
silica eluting with 4CM5% ethyl acetate in toluene. MH + =777. 

25) 1 ^ eow - 1 ^-rP^ M l M ^ i ^ethvlaminn) Pth y n aminn1 ^. r p | o. 
diphenylethyQaminol^^ 

nbofuranuronamirte using 2-(N,N-dimethylamino ) ethylamine as the nucleophile 
as in entry 25 in Table 1 below. The product was purified on flash silica eluting 
with dichloromethane:ethanol:0.88ammonia (100:8:1). MH + =615. 

26) 1-deoxy-142-rr3-/N N-riim ethvlamin 0 ) nrn pvnaminn1-R-fp £ 
diphen Y lethyl)amino>9H-purin-^^ 

nbofuranuronamidP using 3^N,N-dimethylamino)propylamine as the nucleophile 
as in entry 26 in Table 1 below. The product was purified on flash silica eluting 
with dichloromethane:ethanol:0.880 ammonia (100:8:1). MH + =629. 

?H-pur,n-9- Y l^^ ^ 

(+/-)-4-am.no-1H-pyrrolidin-2^ne (prepared by basification of the hydrochloride 
salt) (Preparation 26) as the nucleophile as in entry 27 in Table 1 below The 
product was purified on flash silica eluting with dichloromethane:ethanolO 880 
ammonia (200:8:1) to (100:8:1). nmr(8,CDCI 3 ) includes 0.6-0 7(m3H) 
1.4(s,6H), 2.8-3.0(m,2H), 3.3-3.4 and 3.75-3.9(m,22H), 4.0-4 35(m 3H) 
4.65(s,1H), 4.7-4.8(m,1H), 5.4-5.7(m,2H), 6.01(d,1H), 7.2-7.4(m,10H) 7 45- 
7.5(bs,1H). 
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28»,-deoxv-l.ffi^p ^r^n ylethvlWn,™p _ fr . 
hydro X Ymefhvl)rvrlo D r QD vn a mino| .ou . Durin , 9 , Y , 1 , M ^ f 
rpethylethylidPnPVn-D-ribnf, , rfl n. ^ ' U 1 

cyclopropanemethanol (Preparation 23) as the nucleophl as in entrvIT" 
Table 1 below. The product was purified on flash silica eluting w th 5 % eth ' 
acetate ,n cyclohexane to neat ethyl acetate. MH+=614. % 

3.6m,2H, 3.65-3.9(m,4H), 4.1-4.3(m,2H), 4.35(m,1H) 462^7 si 
5.7(m,1H), 5.55(s,2H), 5.85-6.05( m ,1„), 6.0(s,1H), 7^^^^ 

30)£tran S -( + /-)M-rlPovv-l.f fi .r^ ^»p^^ 1]lni|nn1 g 
nvdroxvcYrtohexv^amin^-ou-ptrjr, 0 n N f[ , 

rsr Th ? t r: oride sa,,) as ,he "* - 

ffflaDUaDam^ , using (1a.2a.4p) 4-amin o-1,2^c to pen J ediol ( pf e L d 

sstst ™ hydro r de sa,,) as me "^trsjK^ 

Table 1 below. The product was purified on silica elutino with oth , 
°— ano, (24:1 , nm ,, DMS0 . 6) ^ , 60(br Xl. 8 r,s.S 

32)l -f2^clohP» Y le l hYl)aminn W p g^en^Uaa^ 

TZT'^r 38 - *•••*» 32 in Ta^Z'The 

product was punf,ed on silica eluting with e ,hy, acatate^ctohexanMl 1) 
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nmr(8,CDCI 3 ) includes 0.7(t,3H), 0.8-1. 1(m,2H), 1.1-1.5(m,4H), 1.4(s,3H), 1.45- 
1.55(m,1H), 1.6(s,3H), 1.5-1 .8(m,6H). 2.8-3.1 (m,2H), 3.2-3.45(m,1H), 3.35- 
3.6(m,1H), 4.1-4.3(m,2H), 4.35(t,1H). 4.63(s,1H), 4.8(m,1H). 5.5(m,1H), 
5.6(d,1H), 5.97(s,1H), 6.05(m,1H), 7.15-7.35(m,10H). 7.4(s,1H). 

5 

33) f1R)-1-deox v-1-f6-rf2.2-diphenvlethvnamino1-2-rf1-(hvdroxvmethvl)-7- 
phenvlethvlla mino1-9H-Durin-9-vn-N-ethvl-2.3-0-f1-methvlethvlideneVB-D- 
ribofuranuronamide. using (R)-2-amino-3-phenyl-1-propanol as the nucleophile 
as in entry 33 in Table 1 below. The product was purified on silica eluting with 

•1 0 50% ethyl acetate in cyclohexane to neat ethyl acetate. MH + =678. 

34) M S VI -deoxv-1 46-K2.2-diphenvlethvnarnino1-2-rri -( methoxvmethvl)-?- 
phenvlethvna mino1-9H-Durin-9-vn-N-ethvl-2.3-Q-f1-methvlethvlideneVfi-D- 
ribofuranuronamide using (S)-2-amino-1-methoxy-3-phenylpropane (prepared 

15 by basificaiion of the hydrochloride salt) as the nucleophile as in entry 34 in 
Table 1 below. The product was purified on silica eluting with 50-70% ethyl 
acetate in cyclohexane. MH + =692. 

35) 1 -deoxv-1 -f 6-ff 2.2-d«phenvlethvnaminol-2-rf2-f 2-methvl-1 H-imidazol-1 - 
20 vl)ethvnamino1-9H-ourirv-9-vn-N-ethvl-2.3-0-f1-methvlethvlideneVfi-D- 

ribofuranuronamide. using 2-(2-methyl-1 H-imidazol-1 -yl)ethylamine (prepared 
by basification of the hydrochloride salt 1 ) as the nucleophile as in entry 35 in 
Table 1 below. The product was purified on silica with gradient elution of 1 - 8% 
methanol in dichloromethane and addition of ether to the resulting oil gave a 
25 solid. nmr(5,CDCl3) includes 0.65(t,3H), 1.4(s,3H), 1.6(s,3H), 2.35(s,3H), 2.7- 
3.05(m,2H), 3.6-3.8(m.2H), 4.05-4.25(m,3H), 4.3(t,1H), 4.67(s,1H), 4.85- 
5.0(m,1H), 5.43(d„1H), 5.45-5.1 5(m,1H), 5.63(dd,1H), 5.9-6.0(m,1H). 
6.03(s,1H), 6.86(bs,1H), 7.15-7.4(m,10H), 7.45(s,1H). 

1. Shikoku Kaken Kogyo K.K., Japanese Patent 62,198,668. 

30 

36 W 1 SMransl-1 -deoxv-1 -r6-f(2.2-diphenvlethvnamino1-2-K3-N , N- 
dimethvlamino)cvclopentvlamino1-9H-Purin-9-vn-N-ethvl-2.3-Q-f1- 
methvlethvlideneVB-D-ribofuranuronamide . using (S)-3-(N,N- 

dimethylaminocyclopentyl)amine (prepared by basification of the hydrochloride 
35 salt) as the nucleophile as in entry 36 in Table 1 below. The product was 



WO 94/17090 



PCT7EP94/00145 



10 



65 

purified on silica eluting with dichlorome.hane:ethanol:0.88 ammonia (100 8 1) 
to (50:8: 1 ) and preparative HPLC (30-90% acelonitrile). MH + =655. ' ' 

37) >r2-f[(6.Amino-2-p Y ridinvl)melhvnamino1.6.rr7^ i rh env | ethvMamin „ 1 . QU 
Purin-9- Y IH-demv.N.e l hvl-7 3-O.H^^ 

using 6^m,no-2-pyridinemethanamine as the nucleophiie as in entry 37 in 
Table 1 below. The product was purified on silica eluted with ethyl acetate and 
the .addition of ether ,o the resulting oil gave a solid, nmr (6. CDCI 3 ) includes 
0.7 (t,3H), 1.35 (s,3H), 1.58 (s.3H), 2.85 - 3.15 (m,2H). 4.1 - 4.3 (m 2H) 4 3 . 

«iV H ?^' 45 ' (bS ' 2H) ' 4 45 ■ 46 <m ' 2H) ' 4 65 (d ' 1H >' « «1H). 5.'56 d 1H) 
5*5 S.1H), 6 .3 6 (d . 1H) . 6.7 (d.1H). 7.15 - 7.35 (m,10H). 7.35 («,1H), 7.42 



TABLE 1 



15 



Entry 


2-chloropurine 
-9L 


nucleophiie 

fl. 


DMSO 
ml 


1 temp. 
°C 


reaction 
time 


1 


■ 0.239 


0.43 


nil 


140 


18h 


2 


0.061 


0.10 


0.40 


140 


48h 


3 


0.371 


1.0 (HCIsalt) 


nil 


140 


8h 


4 


0.180 


0.48(HCI salt) 


0.5 


140 


7h 


5 


0.30 


0.398 


1.5 


140 


1.5h 


6 


0.2275 


0.510 


nil 


140 


48h 


7 


0.200 


0.440 


0.8 


140 


24h 


8 


0..185 


0.185 


nil 


140 


48h 


9 


0.105 


0.226 


nil 


140 


3h 


10 


0.104 


0.213 


nil 


140 


4.5h 


11, 


0.32 


0.4 


1.5 


135 


48h 


12 


0.26 


0.577 


nil 


120 


18h 


13 


0.261 


0.577 


nil 


120 


18h 


14 


0.286 


1.03 


nil 


120 


4.5h 


15 


0.257 


0.42 


2.0 


130 


18h 


16 


0.284 


0.82 


nil 


120 


4.5h 


17 


0.2 


0.2 


nil 


130 


18h 


18 I 


0.202 I 


0.192 


nil | 


120 | 


26h 
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19 


0 321 


u.oo(nui salt) 


nil 


130 I 48h 


20 


0 25? 


U.DZo 


2.0 


130 


18h 


21 


u.zo 


u.o(Hul salt) 


1.0 


140 


312h 


22 


U.O^IZ 


0.354 


1.0 


120 


77h 


2? 




0.13 


nil 


135 


72h 


24 


u.o 


O.O 


1.0 


125 


156h 


25 


U.OU«4 




1.0 


130 


4h 


26 




U.ool 


1.0 


130 


4h 


27 


U.O 


U.3o(HCI salt) 


1.0 


140 


192h 


2ft 


u.o 


0.232 


1.0 


140 


207h 


2Q 




1.0 


2.0 


130 


18h 


ou 


U.^49 


jtf O *i #1 IAI li\ 

1.31 (HCI salt) 


nil 


140 


44h 


O I 


U.Uoo 


0.113 


nil 


120 


18h 




U.^O^ 


0.340 


2.0 


130 


48h 


33 


0.250 


0.403 


nil 

1 III 


130 


73h 


I 34 


0.325 


0.75(HCI salt) 


1.0 


130 


96h • 


35 . 


0.320 


0.88(HCI salt) 


2.5 


130 


v41h 


36 


• 1.306 


0.47(HCI salt) 


4.0 


130 


47h 


37 


0.260 


0.32 


2.0 


110 


60h ' 



EXAMPLE 21 

f 1 S)-1-Deoxv-1 46-rf2.2-diD henvlethvl)aminol-2-rf1 -fhvdroxvmethvl)-2- 
phenvlethvna minol-9H-Durin-9-vn-N-ethvl-B-D-ribQfuranuronamide 
A solution of (1S)-1-deoxy-1-I6-[(2,2-diphenylethyl)amino]-2-[[1- 
(hydroxymethyl)-2-phenylethyl]amino]-9H-purin-9-yl]-N-ethyl-2,3-0-( 1 - 
methylethylidene)-B-D-ribofuranuronamide (0.104g,0.16mmol) in trifluoroacetic 
acid (4.7ml) and water (0.3ml) was stirred for 3.5h then evaporated to dryness. 
The residue was dissolved in ethanol (10ml) and the solution was stirred with 
sodium carbonate (1g) for 0.7h. The mixture was filtered and the filtrate was 
evaporated to leave a froth which was dissolved in ethyl acetate (50ml) and 
washed with water (40ml), dried (MgS0 4 ) and evaporated to give the title 
compound (0.082g) as a solid MH + =638, nmr(6, DMSO-d6) includes 0.98(t,3H), 
2.88(m,2H), 3.05-3.25(m,2H), 3.4-3.5(m,2H), 4.23(s,1H), 5.48(d,1H), 5.6(d,1H) 
5.8(d,1H), 7.1-7.4(m,15H) 
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Similarly prepared were: 



1 ) fcis-f-H/-)1-l-dfinyY-i-ffi -ff2.2-diphenvlethvnamino1-?-f(?. 
hYdroxYCYdopentYl)amino1.9H-p> 1 rin-9-vl1-N- e thvl.R.n- r ib 0 f ura n l ,mn a m ; ^ from 
the product as in entry 1 in Example 20 and in Table 1 above, under conditions 
as «n entry 1 in Table 2 below. The product was -purified on silica eluting with 
ethyl acetatermethanol (19:1). The product had MH + =588, nmr(5,DMSO-d6) 
1.05(t,3H), 1.35 to 1.90(m,6H), 3.15(m,2H), 4.05(m,4H), 4.25(s,1H) 4 65(m 2H) 
4.85(d,1H), 5.50(d,1H), 5.65(t,2H), 5.80(d,1H), 7.10 to 7.40(m,11H) 7 50(m 1m" 
7.90(s,1H),8.55(m,1H). 

2) ftrans-^/01-2-rffi-f(? i 9-Hi P henvlethvnaminol-9-fN- € th Y i-p-n- 

ribofuranuronamidosvn-gH-purin-P-vnaminolcvrlnnPn t anecarfanyY 'i^ acid from 
the product as in entry 2 in Example 20 and in Table 1 above, under conditions 
as in entry 2 in Table 2 below. The product was purified by preparative HPLC 
(30 to 70% acetonitrile). The product had MH + =616, nmr(5,DMSO-d6) 
1.00(t,3H), 1.70GMH), 2.05(m,2H), 2.80(m,1H), 3.15(m,2H), 4.10(m3H) 
4.30(s,iH), 4.60(m,4H), 5.85(d,1H), 7.15 to 7.40(m,10H), 8.25(m,2H). 

3) (transl-1 -deoxy-1 -f^-ff 2.2-diphenvlethvnaminQl-?-f( 4- 
hydrox Y (^clohexYl)amino1-9H-n(«rin-9-vn-N^thyl-p -D-ribQfnran l ,rnn g m;H Q from 
the product as in entry 3 in Example 20 and in Table 1 above, under conditions 
as in entry 3 in Table 2 below. The product was purified by preparative HPLC 
(30 to 70% acetonitrile). The product had MH + =602. Analysis found C.52 7 
H.5.15, N.11.8. F,11.8%; C32H39N7O5.I.75CF3CO2H.O.4H2O requires 0 527* 
H,5.2,N,12.1 ( F,12.3%. *" ' '' 

4) (cis)-1 -deoxy-1 -f6-f(2.2-diphenvlethvh a m»nm - 2-fM-hvdrnyvr Y c| 0 h 6 yvl) a mino 1 - 
9H-purin-9-vn-N-ethvl-B-D-ribofuranuronamidft from the product as in entry 4 in 
Example 20 and in Table 1 above, under conditions as in entry 4 in Table 2 
below. The product was purified by preparative HPLC (30 to 70% acetonitrile). 
The product had MH + =602. Analysis found C.53.35, H.5.65, N.11.8, F,9.9%; 
C32H39N7O5.I.4CF3CO2H.O.9H2O requires C.53.75, H.5.5, N.11.6, F,10.25%. 
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5) 1^eoxv-N-ethvl-142-rra .hvdroxvproDvl)amino1-6-rf2 2-diDhenvlPth Y i) a min^ 
9H-purin-9-vl1-B-D-ribof uranuronamide . from the product as in entry 5 j n 
Example 20 and in Table 1 above, under conditions as in entry 5 in Table 2 
below. The product was purified by preparative HPLC (30 to 70% acetonitrile). 
The product had MH + =562. Found C.52.75, H.5.1, N, 13.65, F.9.9%. 
C29H35N7O5.I.25CF3CO2H.O.6H2O requires C.52.95, H.5.3, N.13.7. F,10.0%. 

6) 1-r2-ff4-aminoDhenvl) aminol-6-f(2.2-diphenvlethvnamino1]-9H-purin-9-vl1-l- 
deoxv-N-ethvl-B-D-ribof uranuronamide . from the product as in entry 6 in 
Example 20 and in Table 1 above, under conditions as in entry 6 in Table 2 
below. The product was purified on flash silica (twice) eluting with 
dichloromethane:methanol (9:1). The product had MH + =594, nmr(5,DMSO-d6) 
includes 6.50(d,2H), 7.28 to 7.48(m,12H) 

7) 1-deoxY-1-f2-ff4-<dimethvlamino^Dh ehvnamino1-6-rf2.2-diDhenYlethvnaminon- 
9H-purin-9-vl1-N-ethvI-B -D-ribofuranuronamide . from the product as in entry 7 in 
Example 20 and in Table 1 above, under conditions as in entry 7 ; in Table 2 
below/ The product was purified twice by preparative HPLC (30 to 70% 
acetonitrile). The product had MH + =623, nmr(6,DMSO-d6) includes 2.95 to 
3.2(br.s,6H), 7.15 to 7.25(m,2H), 7.75 to 7.9(m,2H). 

8) f1a.2B.5B)-1-deoxv-1-r 2-ff2.5-dihvdroxvcvclopentvl1amino1-6-ff2 2- 
diphenvlethvl)aminon->9H- purin-9-vn-N-ethvl-B-D-ribofuranuronamide from the 
product as in entry 8 in Example 20 and in Table 1 above, under conditions as 
in entry 8 in Table 2 below. The product was purified on flash silica eluting with 
dichloromethane:ethanol:0.880 ammonia (30:8:1) and then on flash silica 
eluting with ethyl acetate:methanol (19:1). The product had MH + = 604, 
nmr(5,DMSO-d6) includes 1.67(br.s,2H), 1.90(br.s,2H), 4.0(br.s,2H). 

9) ( 1 R-transl-1 -r2-rf2-ami nocvclohexvl1aminol-6-fr2.2-diohenvlethvnaminon-9H- 
purin-9-vn-1-deoxv-N-ethvl-B-D-ribofuranuronamid e from the product as in 
entry 9 in Example 20 and in Table 1 above, under conditions as in entry 9 in 
Table 2 below. The product was purified on flash silica eluting with 
dichloromethane:ethanol:0.880 ammonia (30:8:1). The product had MH + = 601, 
nmr(6,DMSO-d6) includes 1.23(br.s,6H), 1.68(br.s,2H), 2.92(br.s,1H). 



WO 94/17090 



PCT/EP94/00145 



i 

69 



10) (1S-transV1-f24f2-amino cvciohexvllaminol-6-fr2.2-diDhenvlethyl) a min^|_Q H 
purin-9-yn-l^eoxv-N-ethvl-R -D-ribofuranuronamiriP from the product as in 
entry 10 in Example 20 and in Table 1 above, under conditions as in entry 10 in 

5 Table 2 below. The product was purified on flash silica eluting with 
dichloromethane:ethanol:0.880 ammonia (30:8:1). The product had MH + = 601, 
nmr(5,DMSO-d6) includes 1.24(br.s,6H), 1.64(br.s,2H), 2.66(br.s,1H). 

11) ftrans-f+/-)1-1^eoxv-146-f( 2.2-diohenvlethvnaminoV?.(4-hvdroyY-3. 

10 pyrrolidinvnamino1-9H- P urin- fl-vn.N-ethvl-fi-D-ribofuranur Q n a miHo from the 
product as in entry 11 in Example 20 and in Table 1 above, under conditions as 
in entry 1 1 in Table 2 below. The product was purified by preparative HPLC (20 
to 60% acetonitrile). The product had MH + = 589, nmr(5,DMSO-d6) includes 
1.0(t,3H), 3.0-3.25(m,3H), 3.25-3.6(m,3H), 4.1(m,2H), 4.15(m,1H), 4.25(s,1H) 

15 4.25-4.5(m,2H), 4.6(m,2H), 5.85(d,1H), 7.1-7.4(10H), 8.14(m,2H). 

12) (^/-)-1^eoxv-1-f6-ff2.2-di ohenvlethvnamino1-2-rrN-eth v lpiperidin-3- 
yl)amino1-9H-purin-9-vlVN-et hvl-B-D-ribofuranuron a miriP from the product as in 
entry 12 in Example 20 and in Table 1 above, under conditions as in entry 12 in 

20 Table 2 below. The product was purified by preparative HPLC (30 to 70% 
acetonitrile). The' product had MH + =615, nmr(5,DMSO-d6) includes 
1.0(t,3H)1.2(m,3H), 1.5-2.2(m,4H), 2.4-2.9(m,2H), 3.05-3.25(m,4H), 4.15(m,1H), 
4.25(bs,1H), 4.5-4.7(m,2H), 5.87(m,1H), 7.15-7.4(m,10H), 8.12(m,2H). 

25 13)lKjeoxv-146^f2.2^iDhenvlethvnamino1- 24r2^1^iDeridinvltethvl1aminf>>QH. 

purin-9-vn-N-ethvl-B-D-rib ofuranuronamide from the product as in entry 13 in 
Example 20 and in Table 1 above, under conditions as in entry 13 in Table 2 
below. The product was isolated by evaporation of the reaction mixture and the 
addition of ether to give a solid. The product had MH + =615, nmr(5,DMSO-d6) 

30 includes 1.02(t,3H). 1 125-1 .5(m,1H), 1.5-1.85(m,4H), 2.9(m,1H), 3.14(m,1H). 

3.22(m, 1 H ), 3.5(m, 1 H), 3.65(m, 1 H), 4.07(m,2H),4.2(m, 1 H), 4.28(s! 1 H), 
4.6^,2^,5.85(^1^,7.15-7.4^,10^,8.15^,2^. 

14)1-deoxv-1-f6-f(2.2-diDhenvlethvnamino 1-2-fr2-r4-mnrpholinvhethvnaminn]. 
35 9H-purin-9-vn-N-ethvl-B- D-ribofuranuronamids from the product as in entry 14 
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in Example 20 and in Table 1 above, under conditions as in entry 14 in Table 2 
below. The product was isolated by evaporation of the reaction mixture and the 
addition of ether to give a solid. The product had MH + =617, nmr(6,DMSO-d6) 
includes 1.02(t,3H), 3.14(m,4H), 3.45(m,4H), 4.25(s,1H), 4.55(m2H) 
5 5.85(d.1H), 7.15-7.4(m,10H). 8.15(bs.2H). 

15) 1-deoxY-1-f6-r(2,2-diphenvlethvnamino1-2-rr 2-f2-pvridinvl^thvnamino1-9H- 
purin-9-vn-N-ethvl-B-D-ri bofuranuronamidfi from the product as in entry 15 in 
Example 20 and in Table 1 above, under conditions as in entry 15 in Table 2 

10 below. The product was isolated by evaporation of the reaction mixture and the 
addition of ether to give a solid. The product had MH + =609, nmr(6,DMSO-d6) 
includes 1 .02(t,3H), 3.05-3.25(m,2H), 3. 1 5-3.35(m,2H), 3.7-3.9(m,2H), 
4.1(m,1H), 4.2(m,1H), 4.35(s,1H), 4.5^.7(m,2H), 5.87(d,1H), 7.15-7.4(m,10H)' 
7.6-7.8(m,2H), 8.1-8.4(m,3H), 8.72(m,1H). 

15 

16) 1-deoxv-1-f6-ff2.2-diDhenvlet hvl)amino1-2-rr?-fpvrTolidin-1-vl)ethvnamino1- 
9H-purin-9-vn-N-ethvl-R-D-ribofuranuronamide from the product as in entry 16 
in Example 20 and in Table 1 above, under conditions as in entry 16 in Table 2 
below. The product was purified by preparative HPLC (30 to 70% acetonitrile). 

20 The product had MH + =601, nmr(6,DMSO-d6) includes 1.02(t,3H); 1.7- 
2.1(m,4Hj, 2.9-3.25(m,4H), 3.35(m,2H), 3.6(m,4H), 4.78(s,1H), 4.55(01,31^, 
5.85(d,1H),7.1-7.4(m,10H),8.15(bs,2H). 

17) 1^eoxv-146-rf2.2^iDhenvlethvhamino1 -24r2-f2-Dvridinvnmethvnaminn]-QH. 
25 Durin-9-vn-N-ethvl-B-D-ri bofuranuronamide from the product as in entry 17 in 

Example 20 and in Table 1 above, under conditions as in entry 17 in Table 2 
below. The product was purified on flash silica eluting with 
dichloromethane:ethanol:0.880 ammonia (30:8:1). The product had MH + = 601, 
nmr(6,DMSO-d6) includes 1.02(t,3H), 3.1-3.3(m,2H), 3.7^.0(m,2H)! 
30 4.15(bs,1H), 4.32(s,1H), 4.4-4.6(m,3H), 4.8(s,1H), 5.85(d,1H), 7.1-7.4(m,10H)! 
7.65(t,1H), 7.72(d,1H), 8.0-8.5(m,2H), 8.2(s,1H), 8.67(d,1H). 



35 



18)1-deoxv-146-ff2.2-diD henvlethvnamino1-2-rf2-(4-Dvridinvnmethvllamino1-9H- 
purin-9-vn-N-ethvl-S-D-ri bofuranuronamide from the product as in entry 18 in 
Example 20 and in Table 1 above, under conditions as in entry 18 in Table 2 
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below. The product was purified by preparative HPLC (20 to 60% acetonitrile) 
The product had MH + = 601, nmr(5,DMSO-d6) includes 1.02(t,3H), 3 05- 
3.3(m,2H), 3.75-4.0(m,2H), 4.14(m,1H), 4.25(s,1H), 4.45(m,2H), 4.55(m 1H) 
5.82(d,1H), 7.05-7.4(m,10H), 7.85(d,2H), 8.12(s,1H), 8.78(d,2H). 

19) 1-deoxy-1-f6-f(? ?^iphenvlethvnaminol- 2-ff(1H-imida 7 nl.2-vnmethx/l| a minn|- 
9H-purin-9-vl1-N-ethvl-n-D-ribofuranuronamidP from the product as in entry 19 
in Example 20 and in Table 1 above, under conditions as in entry 19 in Table 2 
below. The product was purified by preparative HPLC (30 to 90% acetonitrile). 
The product had MH + =584, nmr(5,DMSO-d6) includes 1.01(t,3H), 3.08- 
3.2(m,2H), 3.8-4.3(m,4H), 4.4-4.52(m,2H), 4.72-4.82(m,1H), 5.82(d,1H) 715- 
7.4(m,10H), 7.55(bs,2H), 7.55-7.65(m,1H), 8.1-8.2(m,2H). 

20) 4-f2-ff6>f(2,2-diphenvlethvnaminol-9-fN- ethvl-B-D-ribofi < ranuronamidn S Yn- 
9H-purin-2-vnamino1ethvl1benzeneDroDanoic arid from the product as in entry 
20 in Example 20 and in Table 1 above, under conditions as in entry 20 in Table 
2 below. The product was isolated by evaporation of the reaction mixture and 
the addition of ethyl acetate to give a solid. The product had MH + =680, 
nmr(5,DMSO-d6) includes 1.02(t,3H), 2.7-2.95(m,4H), 3.05-3.3(m,2H), 3.4- 
3.7(m,2H), 4.04-4.25(m,3H), 4.35(s,1H), 4.45-4.7(m,2H), 5.88(d,1H), 7.13(s,4H) 
7.15-7.4(m,10H), 8.16(bs,1H). 

21) (1S)-1-deoxv-1-f6-^? i 9 -diDhenvlethvnamino1-2-ff1-fhvdroxvmethvl)-?-f^- 
pyridinyl)ethvnamino1-9H-D urin-9-vn-N-ethvl-B-D-hbofuranuronamide from the 
product as in entry 21 in Example 20 and in Table 1 above, under conditions as 
in entry 21 in Table 2 below but using 4M-aqueous hydrogen chloride in 1,4- 
dioxan for the deprotection. The product was purified by preparative HPLC (20- 
40% acetonitrile). MH + = 639, nmr(5,DMSO-d6) includes 1.0(t,3H), 2.9- 
3.2(m,4H), 4.3(s,1H), 4.5^.6(m,2H), 5.82(d,1H), 7.15-7.4(m,11H), 7.65- 
7.75(m, 1 H), 8.6-8.75(m,2H). 

22) (1 S)-1 -deoxv-1 -T6-ff2 2-diphenvlethvnamino1-2-ff 1 -f hvdroxvmeth Y i)-9- 
{methynpropvl1amino1-9H- purin-9-vn-N-ethvl-B-D-ribofuranuronamiriP> from the 
product as in entry 22 in Example 20 and in Table 1 above, under conditions as 
in entry 22 in Table 2 below but using 4M-aqueous hydrogen chloride in 1 ,4- 
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dioxan for the deprotection. The product was purified by preparative HPLC (30- 
60% acetonitrile) had MH + = 590, nmr(5,DMSO-d6) includes 0.9-1. 0(m,6H), 
1.01(t,3H), 3.1-3.3(m,2H), 3.5-3.6(m,2H), 3.9-4.2(4H). 4.5-4.7(m,2H), 
4.23(s, 1 H), 5.49(d, 1 H), 5.61 (d, 1 H), 5.75-5.85(m,1 H), 7.1 -7.4(m, 1 I OH)! 
5 7.91(s,1H). 

23) rcis-f+/-)1-1-deoxv-1-r6-rf2.2-diDhenvlethvnamino1-2-rr3- 
hvdroxvcvcl opentvhamino1-9H-Durin-9-vl1-N-ethvl-B-D-ribofuranuronamide from 
the product as in entry 23 in Example 20 and In Table 1 above, under conditions 
10 as in entry 23 in Table 2 below. The product was purified by preparative HPLC 
(40-80% acetonitrile) and had MH + =588, nmr(5, DMSO-d6) includes 1.02(t,3H), 
1.4-1.85(m,4H), 1.9-2.3(m,2H), 3.1-3.3(m,2H), 4.0-4.. 15(m,1H), 4.1-4.3(m,2H), 
4.33(s,1H), 4.5-4.7(m,2H), 5.54(d,1H), 7.1-7.4(m,10H), 8.14(bs,1H). 

15 24) ( 1 S)-1 42-ff 1 -f aminomethvn-2-Dhenvlethvnaminol-6-fr2.2- 

diphenvlethv naminol-9H-purin-9-vn-1-deoxv-N-ethvl-B-D-ribofuranuronamide 
from the product as in entry 24 in Example 20 and in Table 1 above, under 
conditions as in entry 24 in Table 2 below. The product was purified by 
preparative HPLC (32 to 40% acetonitrile). The product had MH + = 637, 

20 nmr(5,DMSO-d6) includes 1.0(t,3H), 2.7-2.8(m,2H), 2.9-3.2(m,4H), 4.5- 
4.65(m,1H), 5.85 r 5.95(m,1H), 6.55-6.65(m,1H), 7.15-7.4(m,15H), 8.1-8.2(m,2H). 

25) 1 -deoxv-1 -f2-ff2-f N , N^imethvlamino)ethvl1amino1-6-H 2.2- 
diphenvleth vnamino1-9H-purin-9-vn-N-ethvl-B-D-ribofuranuronamide from the 

25 product as in entry 25 in Example 20 and in Table 1 above, under conditions as 
in entry 25 in Table 2 below. The product was purified by preparative HPLC (27 
to 60% acetonitrile). The product had MH + =575, nmr(8,DMSO-d6) includes 
1.0(t,3H), 2.82(s,3H), 2.83(s,3H), 3.1-3.2(m,2H), 3.2-3.35(m,2H), 3.55- 
3.7(m,2H), 4.5-4.6(d,1H), 5.85(d,1H), 6.75-6.9(m,1H). 7.15-7.4(m,10H), 8.1- 

30 8.2(m,2H). 

26) 1 -deoxv-1 -r2-ff3-(N. N-dimethvlamino)propvnamino1-6-rf2.2- 
diphenvlethvl)amino1-9H-Purin-9-vl1-N-ethvl-B-D-ribofuranuronamide from the 
product as in entry 26 in Example 20 and in Table 1 above, under conditions as 

35 in entry 26 in Table 2 below. The product was purified by preparative HPLC (27 
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to 54% acetonitrile). The product had MH + =589, nmr(6,DMSO-d6) includes 
1.01(t,3H), 1.85-2.0(m,2H), 2.75(s,3H), 2.76(s,3H), 3.05-3.2(m,4H), 3.3- 
3.45(m,2H), 4.5-4.6(m,1H), 5.86(d,1H), 7.15-7.4(m,10H), 8.1-8.25(m,2H). 

27) (+/-)1-deoxy-1-r6-f(? ?-dinhenvlethvnami no1-2^5-oxo.3-pvrr 0 iidin Y l) a minn]- 
9H-purin-9-vn-N-ethvl-R- D-ribofuranuronamidfi from the product as in entry 27 
in Example 20 and in Table 1 above, under conditions as in entry 27 in Table 2 
below. The product was purified by preparative HPLC (30 to 70% acetonitrile). 
The product had MH + =587, nmr(5,DMSO-d6) includes 1.01 (t,3H), 2.2- 
2.3(m,1H), 2.7&.2.8(m,1H), 3.1-3.25(m,3H), 3.58-3.68(m,1H), 5.86(d,1H), 7.3- 
7.4^,10^,7.66(^1^,8.15-8.25(0^™). 

28) 1 -deoxv-1 -T6-ff 2 2-dip henvlethvnamino1-2-ff 1 - 
(hvdroxvmethvncvcloor oDvl1amino1-9H-Durin-9-vl1-N-ethvl-p-D- 
ribofuranuronamide, from the product as in entry 28 in Example 20 and in Table 
1 above, under conditions as in entry 28 in Table 2 below but using 4M aqueous 
hydrogen chloride in 1,4-dioxan for the deprotection. The product was purified 
by preparative HPLC (30-53% acetonitrile) and had MH + = 574, nmr(8,DMSO- 
d6) includes 0.7-0.9(m,4H), 1.01(t,3H), 3. 1-3.25(m,2H), 4.0-4.1 and 413- 
4.2(ms,3H), 4.25-4.3(bs,1H), 4.5-4.7(m,2H), 5.82(d,1H), 7.2-7.4(m 10H) 
8.12(bs,1H). 

29) 1-deoxv-1-f6-ff2.2^iDhe nvlethvnamino1-2-rr2-f1-DiDerazinvnethvn a minnyQM- 
purin-9-vll-N-ethvl-B-D-ri bofuranuronamide from the product as in entry 29 in 
Example 20 and in Table 1 above, under conditions as in entry 29 in Table 2 
below. The product was purified by preparative HPLC (30 to 70% acetonitrile). 
The product had MH + =616, nmr(5,DMSO-<i6) includes 1.02(t,3H), 3.0- 
3.25(m,2H), 3.1-3.45(m,4H), 4.25(s,1H), 4.5-4.7(m,3H), 5.88(d,1H), 7.15- 
7.4(m,10H), 8.15(s,1H). 

30Htrans-r+M1-1 -deoxv-1 -f6-r(2.2-diphenvlethvnamino1-2-f(2- 
hvdroxvcvcl ohexvnamino1-9H-Durin-9-vl1-N-ethvl-R-D-ribofuranurnnamiriP f rom 
the product as in entry 30 in Example 20 and in Table 1 above, under conditions 
as in entry 30 in Table 2 below. The product was purified on flash silica eluting 
with dichloromethane:methanol:0.880 ammonia (90:10:1). The product had 
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MH + =602, nmr(5,DMSO-d6) includes 1.20(br.s), 1.60(br.s), 1.92(br.s) 
2.20(br.s). 

31) (1a.3B.4B)-1- deoxv-1-f2-ff3,4-dihvdroxvcvclODentvl)amino1-6-ff2.2- 
diphenvleth vnaminon-9H-purin-9-vll-N-ethvl-B-D-ribofuranuronamide from the 
product as in entry 31 in Example 20 and in Table 1 above, under conditions as 
in entry 31 in Table 2 below (as the sum of 2 similar experiments whose 
products were combined). The product was purified by preparative HPLC (30 to 
70% acetonitrile). The product had MH + =604, nmr(5,DMSO-d6) includes 
1.69(br.s,2H), 1.90(br.s,2H), 4.0(br.s,2H). 

32) 142-r(2-cv dohexvlethvnamino1-6-ff2.2-diDhenvlethvnamino1r9H-Durin-9-vll- 
1-deoxv-N- ethvl-B-D-ribofuranuronamide. from the product as in entry 32 in 
Example 20 and in Table 1 above, under conditions as in entry. 32 in Table 2 
below. The product was purified by preparative HPLC (30 to 70% acetonitrile). 
The product had MH + =614, nmr(5,DMSO-d6) includes 0.8-1 .0(m,2H), 
1.05(t,3H), 1.1-1.4(m,5H), 1.4-1.8(6H), 3.1-3.3(m,2H), 3.3-3.6(m,2H), 
4.35(s,1H), 4.45-4.7(m,2H), 5.87(d,1H), 7.1 5-7.4(1 OH), 8.2(bs,1H). 

20 33) ( 1 RV-1 -deoxv-1 -f6-ff 2.2-diphenvlethvnaminol-2-ff 1 -(hvdroxvmethvn-2- 

phenvlethvnaminoT-9H-Durin-9-vn-N-ethvl-B-D-ribofuranuronamide from the 
product as in entry 33 in Example 20 and in Table 1 above, under conditions as 
in entry 33 in Table 2 below. The product had MH + =638, nmr(8,DMSO-d6) 
1 .0(t3H), 2.9(bd,2H), 3.1 -3.25(m,2H), 3.4-3.5(m,2H), 4.0-4.2(m,3H), 4.3(bs,2H), 

25 4.55-4.65(m,2H), 4.75-4.82(m,1H), 5.48(d,1H), 5.59(d,1H), 5.82(bd,1H), 5.95- 
6.05(m,1H), 7.1-7.4(m,15H), 7.97(bs,1H), 

34 U 1 S)-1 -deoxv-1 -f6-R2.2-diphenvlethvnaminol-2-rf 1 A methoxvmethvh-2- 
phenvlethvnamino1-9H-purin-9-vn-N-ethvl-B-D-ribofuranuronamide . from the 
product as in entry 34 in Example 20 and in Table 1 above, under conditions as 
in entry 34 in Table 2 below. The product was purified by preparative thin layer 
chromatography eluting with dichloromethane:ethanol:0.88ammonia (150:8:1) (4 
passes). The product had MH + =652, nmr(5,DMSO-d6) includes 0.97(t,3H), 2.8- 
2.9(m,2H), 3.0-3.2(m,3H), 3.27(s,3H), 3.4-3.45(m,2H), 4.0-4.1 and 4.1- 
4.2(m,2H), 4.23(bs,1H), 4.6-4.7(m,2H), 5.8(bd,1H), 7.1-7.4(m,15H), 7.95(bs,1H). 



5 



10 



30 



35 
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35) lKjeoxv-1-l6-fr? l 9^ip henvlethvhamino1-2-rrr2-methvl-1H-imida7nl-i- 
Y»)ethynamino1-9H-Durin-9-v n-N-ethvl-B-D-ribofuranurDnamidP , from the product 
as in entry 35 in Example 20 and in Table 1 above under conditions as in entry 
35 in Table 2 below. The product was isolated by the evaporation of the 
reaction mixture and the addition of ether to give a solid. MH + =612, 
nmr(6,DMSO-d6) includes 1.0(t,3H), 2.47(s,3H), 3.0-3.25(m,2H), 3.55- 
3.8(m,2H), 3.95-4.15(m,2H), 4.2(m,2H), 4.25-4.35(m,2H), 4.5^4.65(m,2H) 
5.85(d,1H), 7.15-7.4(m,10H), 7.52(s,1H), 7.58(s,1H), 8.12(bs,2H). 

• 

36) ff1S)-transl-1-deoxY-1 -f2-rf3-N.N-dimethvlamino^cvclQDentvlamino1-6-ff2.2- 
diphenvlethvnamino1-9H- D tjrin-9.vn-N^thvl.R -D-ribofur a n 1 irnn fl miHo from the 
product as in entry 36 in Example 20 and in Table 1 above under conditions as 
in entry 36 in Table 2 below. The product was purified by preparative HPLC (20- 
60% acetonitrile).The product had MH + =615, nmr(5,DMSO-d6) includes 
1.01(t,3H). 1.6-1.8(m,2H), 2.05-2.3(m,4H), 2.75-2.81 (m,6H), 3.1-3.2(m,2H), 4.0- 
4.15m,1H), 4.15-4.22(m,1H), 4.3-4.5(m,1H), 4.25(bs,1H), 4.55-4.67(m,2H) 
5.82(d,1H), 7.15-7.4(m,10H), 9.45-9.6(m,1H). 

37) 1-f2-rrf6-Amino-2-DYridinvnmethvna mino1-6-rr2.2-diphenvlethvhaminoV9H- 
purin-9-vll-1-deoxv-N-ethvl-B-D-ribofura nuronamide from the product as in entry 
37 in Example 20 and in Table 1 above under conditions as in entry 37 in Table 
2 below. The product was isolated by evaporation of the reaction mixture and 
the addition of ether to give a solid. The product had MH + =610, nmr(5,DMSO- 
d6) includes 1.02(t,3H), 3.05-3.1 5(m,2H), 4.15(m,1H), 4.28(d,1H), 4.4- 
4.65(m,4H), 5.84(d,1h,, 6.75(d,1H), 6.82(d,1H), 7.1-7.35(10H), V.83(t1H) 
7.15(s,1H). 

TABLE 2 



Entry 


starting material 

9- 


trifluoroacetic 
acid, ml 


water 
ml 


reaction 
time 


1 


0.114 


1.0 


0.5 


3h 


2 


0.042 


0.5 


0.1 


3h 


3 


0.161 


_ 2.0 


0.5 


1h 
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A 


0.081 


1.0 


0.3 


1.5h 


5 


0.197 


2.0 


0.5 


2h ~ 


6 


0.081 


0.9 


0.1 


2h 


7 


0.210 


2.7 


0.3 




8 


0.154 


1.8 


0.2 


3h 


9 


! 0.069 


1.0 


0.1 


2.75h 


10 


0.033 


1.0 


0.1 


4.75h 


A A 
11 


0.150 


9.0 


1.0 


3.5h 


A r\ 

12 


0.085 


9.0 


1.0 


3.0h 


13 


0.120 


9.0 


1.0 


3.0h 


14 


0.145 


9.0 


1.0 


3.0h 


15 


0.149 


9.0 


1.0 


j 3.0h 


16 


0.160 


9.0 


1.0 


3.0h 


17 


I 0.121 


11.4 


0.6 


3.5h | 


18 


0.190 


11.4 


0.6 


5.0h 


19 


0.117 


4.5 


0.5 


2.0h 


20 • 


0.210 


9.0 


1.0 


2.5h 


21 


0.026 


5.0(HCI) 


1.0(dioxan) 


22h 


22 


0.111 


7.0(HCI) 


15(dioxan) 


96h 


23 


0.152 


4.5 


0.5 


3.3h 


24 


0.126 


5.0 


0.5 


1.0h 


25 


0.200 


9.0 


1.0 


3.0h 


26 


0.200 


9.0 


1.0 


3.0h 


27 


0.054 


2.5 


0.5 


1.0h 


28 


0.023 


5.0(HCI) 


3.0(dioxan) 


46h 


29 


0.082 


9.0 


1.0 


3.0h 


30 


0.042 


1.0 


0.1 


5.75h 


31 


0.052 


0.7 


0.35 


3.5h 


32 


0.140 


9.0 


1.0 


2.5h 


3^ 

WW 


U. I ZZ 


A 7C 

4. lb 


0 25 


z.on 


34 


0.153 


5.0 


0.5 


2.0h 


35 


0.221 


4.5 


0.5 


3.5h 


36 


0.038 


2.0 


0.4 


2.0h 


37 


0.150 


8.0 


2.0 


0.6h 
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EXAMPLE 22 

1-Deoxy-1.f6-[(2,2-diDhenv)ethvnamino1-24r4- oxocvcl Q hpyYl) fl m i no1 .9H.p ,,rin.Q- 
yll-N-ethyl-2.3-0-r 1 -meth Y l ethvlidenelfi-D-ribofuranuronflmiHo ~~~ = 

A solution of (trans)-1-deoxy-1-[6-[(2,2-diphenylethyl)amino]-2-[(4- 
hydroxycyclohexyOaminoJ-SH-purin-g-ylJ-N-ethyl^.S-O^I-methylethylideneJ-p- 
D-ribofuranuronamide (Example 20 and Table 1, entry no.3) 
(0.158g,0.246mmol) in acetone (15ml) was treated dropwise with Jones' reagent 
(ca 0.5ml) until the red-brown colour persisted, and the reaction was stirred for a 
further 30 min. at 21 <>c. 2-Propanol (0.5ml) was then added dropwise to 
disperse the colour. The mixture was basified to pH 9 With 2N-sodium hydroxide 
solution, and it was then diluted with water (10ml) and extracted with ethyl 
acetate (4 x 15ml). The combined organic layers were washed (brine), dried 
(Na 2 S0 4 ) and evaporated to a foam which was purified on silica eluting with 
ethyl acetatercyclohexane (9:1) to give the title comnmnd (102mg) as a white 
foam, MH + =640. 

EXAMPLE 23 

1-DeoxY-1-f6-ff2,2-diphenvlethvnamin 0 1-2-f ^ X ocvcloh e wl^ m in 0 l-9H-n,irirvQ- 
vn-N-ethvl-p -D-ribofuranuronamide 

1-Deoxy-1-l6-l(2,2-diphenylethyl)amino]-2-{(4-oxocyclohexyl)amino]-9H-purin-9- 
yl]-N-ethyl-2,3-0-(1 -methylethylidene)-B-D-ribofuranuronamide (0. 1 33g, 

0.128mmol) was treated with trifluoroacetic acid (1.95ml) and water (0.5ml). The 
mixture was swirled until a solution had formed, and it was then left to stand at 
21°C for 1.5h. The solution was evaporated and the residue was purified by 
preparative HPLC (30 to 70% acetonitrile) to give the title compound (0.088g) 
as a white foam, MH + =600, nmr(8,DMSO-d6) 1.00(t,3H), 1.80(m,2H), 
2.20(m,2H), 2.35(m,4H), 3.15(m,2H), 4.60(m,4H), 5.90(d,1H), 7.15 to 
7.40(m,10H), 8.25(m,3H). 

EXAMPLE 24 

(3S)-1-Deoxv-1-f6-rf2.2-d iDhenvlethvhamino1-2-rf1-^ohenvlmefhYl)-^- 

pyrrolidinvnamino1-9H-puri n-9-vn-N-ethvl-2.3-Q-(1-methvlethvlidenfi)-p -n- 
ribofuranuronamide 
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A mixture of 1-[2-chloro-6-[(2,2-diphenylethyl)amino]-9H-purin-9-yl]-1-deoxy-N- 
ethyl-2,3-0-(1-methylethylidene)-p-D-ribofuranuronamicle (0.4g) and (3S)-(+)-i- 
benzyl-3-aminopyrrolidine (1.23ml) was dissolved in dimethylsulphoxide (2ml) 
and heated and stirred at 140OC under nitrogen for 8h. The reaction was 
allowed to cool to 20°, then partitioned between ethyl acetate and water. The 
organic layer was washed with water,- and the combined aqueous layers 
extracted with ethyl acetate. The combined organic layers were washed with 
brine, dried over sodium sulphate and evaporated to a residue which was 
purified on a column of silica eluting with ethyl acetate:methanol (50:1) to give 
the title compound (0.336g) as a white foam, nmr(5,DMSO-d 6 ) 0.55(m,3H), 
1.35(s,3H), 1.50(s,3H), 1.70(m,1H), 2.20(m,1H), 2.55 to 2.95(m,4H), 3.60(s,2H), 
4.00 (m,2H), 4.40(m,2H), 4.55(m,1H), 5.40(m,2H), 6.15(s,1H), 6.45(m,1H), 7 10 
to7.35(m,17H),7.75(s,1H). 



Similarly prepared were: 

(4./-)-1^ eoxv . 1 4 6 4 f 2.2^iph envlethvnamino1-2-rri-fphenvlmftth Y t).^- 

pvrrolidinvnamino1-9H^uri n-9-vl1-N^thvl-2.3-0^1-methvlethvlidene)-p.n- 
ribofuranur onamide from the 2-chJoropurine 

(0.200g) and (+/-M-berizyl-3-aminopyrrolidine (0.614ml) in DMSO (1ml) at 
140OC for 24h. The product was purified on silica eluting with ethyl 
acetatermethanol 50:1, MH + =703. 

1 -deoxv-1 -r6-rf2.2-diphe nvlethvnamino1-2-rn -f PhenvlmethvlM- 
piperidinvnamino1-9H-pu rin-9-vl1-N-ethvl-2.3-Q-f1-methvlethvlidenf>)- p-n- 
ribofuranuronamide from the 2-chloropurine (0.4g) and 1-benzyl-4- 
aminopiperidine (l.6g) at 135° for 24h. The product was purified on flash silica 
eluting with 1% methanol in ethyl acetate and dichloromethane:ethanol:0.880 
ammonia (100:8:1), nmr(5,CDCI 3 ) 0.7(t,3H), 1.35(s,3H), 1.4-1.65(m,2H), 
1.6(s,3H), 1.95-2.3(m,4H), 2.8-3.1 (m,4H), 3.5(s,2H), 3.7-3.95(m,1H), 4.1- 
4.3(m,2H), 4.34(t,1H), 4.65(s,1H), 4.77(d,1H), 5.4-5.6(m,3H), 5.97(s,2H),' 7.15- 
7.35(m,15H), 7.4(s,1H). 



EXAMPLE 25 
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(3R)-1-Deoxv-1-rfi-ff2.2-diDhenYl ethvnamino1-2-rf1-fphenv»mPth Y t} -^- 

pyrrolidinvl1amino1-9H-Durin-9-vn-N-^ thvl-2.3-0-n-methvlethvliriPnp).p -n : 
ribofuranuronamide 

A mixture of 1-[2-chloro-6-[(2,2-diphenylethyl)amino]-9H-purin-9-yl]-1-deoxy-N- 
5 e%l-2,3-0-{1-methylethylidene)-p-D-ribofuranuronamide (0.4g) and (3R)-(-)-l- 
benzyl-3-aminopyrrolidine (1.23ml) was dissolved in dimethylsulphoxide (2ml) 
and heated and stirred at 140°C under nitrogen for 5h. The reaction was 
allowed to cool to 20°, then partitioned between ethyl acetate and water. The 
organic layer was washed with water, and the combined aqueous layers 
10 extracted twice with ethyl acetate. The combined organic layers were washed 
with brine, dried over sodium sulphate and evaporated to a residue which was 
purified on a column of silica eluting with ethyl acetatermethanol (50:1) to give 
the title compound (0.335g) as a white foam, nmr(5,DMSO-d 6 ) 0 5(m3H) 
1.30(s,3H), 1.50(s,3H), 1.75 to 2.25(m,2H), 2.75^4^, 3.57(s,2H), 3.85 to 
4.65(m,6H), 5.35(m,1H), 5.50(m,1H), 6.20(s,1H), 6.50(m,1H), 7 05 to 
7.40(m,18H),7.75(s,1H). 



15 



EXAMPLE 26 

(3S)-1-Deoxy-H6-f(2.2Kiiphenvlethvnamino]- 2 -rf3-Dvn-onriinYnaminoV9H-p ,,ri^ 
20 9-vn-N-ethvl-2.3-0-f1-fnethvlfit hvlideneVfi-n-ribofuranuron a miriP 

A solution of (3S)-1-deoxy-H6-I(2,2-diphenylethyl)amino]-2-[[1.(phenylmethyl)- 
3-pyrrolidinyl]amino]-9H-purin-9-y^N-ethyl-2 l 3-0-(1-methylethylidene)-p.D- 
ribofuranuronamide (0.18g) in methanol (20ml) was added dropwise to a stirred 
suspension of 10% Palladium-on-carbon catalyst (0.027g) in methanol (10ml) 
under nitrogen . The mixture was treated with ammonium formate (0.08g) and 
the reaction mixture was stirred and heated at reflux for 2.5h. The cooled 
mixture was then filtered through Celite and the filtrate was evaporated to give a 
white foam which was purified by preparative HPLC (30 to 70% acetonitrile) to 
give the title compound as a white foam (0. 1 66g), MH + = 613. 



25 



30 



35 



Similarly prepared were: 

(4/-)-i-deoxv-1-r6-f(2.2-diphenvlethvnamino 1-2-r(3-ovrrolidinvnamino1-9H- P ,.rin- 
9-yn-N-ethvl-2.3-0-(1-met hvlethvlideneVB-D-ribofuranuronamide from (+/-)-l- 

deoxy-1-[6-[(2,2Hdiphenylethyl)amino]-2-[[1-(phenylmethyl)-3-pyrrolidinyl]amino]- 
gH-purin-g-ylJ-N-ethyl^.S-O^I-methylethylideneJ-p-D-ribofuranuronamide 



WO 94/17090 



PCT7EP94/00145 



80 

under identical conditions. The filtered reaction mixture was evaporated to give 
the product directly, MH + =613. 

f3R)-1-deoxv-1-r6-ff2 2- diohenvlethvnamino1-2-rf3-Dvrrolidinvnaminol-9H-Durin- 
9-vll-N-ethvl-2.3-0-f1-me thvlethvlideneVB-D-ribofuranuronamide from (3R)-1- 

deoxy-1-[6-[(2,2-diphenylethyl)amino]-2-[[1-(phenylmethyl)-3-pyrrolidinyl]amino]- 
9H-purin-9-yl]-N-€thyl-2,3-0-(1-methylethylidene)-p-D-ribofuranuronamide 
under identical conditions, except that 0.070g of catalyst was used and the 
reaction time was 2h. The filtered reaction mixture was evaporated, and the 
residue purified by preparative HPLC (30 to 70% acetonitrile) to give the 
product, MH + =61 3. 

EXAMPLE 27 

f3S)-1-Deoxv-1-f6-rf2.2-diDhenvlethvna minol-2-ff3-Dvrrolidinvhaminn]-QH- r ,,rin. 
9-vn-N-ethvl-B-D-ribofuranuronamide — 

(3S)-1-Deoxy-1-I6-I(2,2^iphenylethyl)amino]-2-[(3-pyiTolidinyl)amino]-9H-purin- 
9-yl]-N-ethy!-2,3-0-(1 -methylethylidene)-3-D-ribofuranuronamide (0. 1 39g) was 
treated with trifluoroacetic acid (1.5ml) and water (0.4ml). The mixture was 
swirled until a solution had formed and it was then left to stand at 21 °C for 1.5h. 
The reaction mixture was -evaporated to a residue which was purified by 
preparative HPLQ.{20 to 60% acetonitrile) to give the title compound as a white 
foam (0.116g). Analysis found, C.47.4, H.4.5, F.17.1, N.12.15, H 2 0,1.95%; 
C30H36N8O4.2C2F3HO2.H2O requires C.47.0, H.4.5, F.17.5, N.12.3, 
H 2 O,2.0%. nmr(5,DMSO-d6) 1.00(t,3H), 1.95to2.30(m,2H), 3.05 to 3.50(m,6H)! 
4.05(m,2H), 4.20(m,1H), 4.25(s,1H), 4.60(m,4H), 5.85(d,1H), 6.95(m,1H), 7.15 
to 7.40(m,10H), 7.65(m,1H), 8.15(m,2H), 8.80(m,2H). 

Similarly prepared were: 

(+/-V1^eoxv-1-f6-R2.2 ^iphenvlethvnamino1-2-rf3^vrrolidinvhamino1-9H-Durin- 
9-vll-N-ethvl-B-D-ribofuranuronamide from (+/-)-1-deoxy-N-ethyl-2,3-0-(1- 

methylethylidene)-1-[6-[(2,2-diphenylethyl)amino]-2-[(3-pyrrolidinyl)amino]-9H- 
purin-9-yl]-B-D-ribofuranuronamide (0.1 86g), trifluoracetic acid (2.6ml) and 
water (0.65ml) at 21 °C for 1h. Purification by preparative HPLC (30 to 70% 
acetonitrile) gave the product, MH + =573. nmr(6,DMSO-d6) 1.00(t,3H), 
2.10(m,2H), 3.25(m,6H), 4.00 to 4.20(m,3H), 4.25(s,1H), 4.55(m!3H)! 
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5.85(d,1H), 6.95(m,1H), 7.15 to 7.40(m,10H), 7.65(m,1H), 8.10(m1H) 
8.20(s,1H),8.80(m,2H). ' 

(3R).1^eoxY-1-f6-f(2.2^iDhenvlethvl^minn1 - 2^3-DvrrQlidinvnaminQl.QH- p il rin- 
9-yll-N-ethvl-B-D-ribofura nuronamide from (3S)-1-deoxy-1 -[6-1(2,2- 

diphenylethyl)amino3-2-[(3-pyrrolidinyl)amino]-9H-purin-9-yl]-N-ethyl-2,3-0-(1-' 
methylethylidene)-3-D-ribofuranuronamide (0.1 12g), trifluoracetic acid (1.5ml) 
and water (0.4ml) at 21 °C for 1.25h. Purification by preparative HPLC (20 to 
60% acetonitrile) gave the product, MH + =573. Analysis found, C.46.9, H.4.3, 
F.17.1, N.12.2; C30H36N 8 O4.2C 2 F3HO2.0.8H2O requires C.47 3 H4 5 
F.17.4, N.12.45. 

1-deoxv-N-ethvl-1-r6-ff2.2^inhenvlethvl^min 0 1-2-rM-Di De ririinvn a minol-9H- 
purin-9-vn-fi-D-ribofuran uronamide from 1-deoxy-1-[6-[(2,2- 

diphenylethyl)amino]-2-[[1-(phenylmethyl)-4-piperidinyl]amino]-9H-purin-9-yl]-N- 
ethyl-2,3-0-(1-methylethylidene)-p-D-ribofuranuronamide (0.15g) by 
hydrogenation in ethyl acetate over 10% palladium-in-carbon for 14 days then 
deprotection with trifluoroacetic acid (9ml) and water (1ml) at 21 °C for 2.5h. 
Purification by preparative HPLC(20-60% acetonitrile) gave the product, 
MH + =587, nmr(8,DMSO-d6) includes 1.02(t,3H), 1.55-1.8(m,2H), 1.95- 
2.2(m,2H), 2.8-3. 1(m,2H), 3.0-3.3(m,2H), 3.9-4. 15(m,3H), 4.1^4.3(m.1H), 
4.25(s,1H), 4.55(t,1H), 4.63(m,1H), 5.53(bm,1H), 5.83(d,1H), 7.1-7.4(m,10H)! 
8.05(s,1H), 8.0-8.2(m,1H), 8.2^.4(m,1H), 8.4-8.6(m,1H). 

EXAMPLE 28 

(3R)-1-Deoxv-1-r6-ff2.2-diD henvlethvnamino1-2-ff1-fDhenvlmethvn-3- 

Pvrrolidinvl1amino1-9H-puri n-9-vn-N-ethvl-2.3-0-M-methvlethvlidenf>)-p-n. 
ribofuranuronamide 

A mixture of 1-[2-chloro-6-[(2,2-diphenylethyl)amino]-9H-purin-9-yl]-1-deoxy-N- 
ethyl-2,3-0-(1-methylethylidene)-p-D-ribofuranuronamide (0.4g) and (3R).(.)-1- 
benzyl-3aminopyrrolidine (1.23ml) was dissolved in dimethylsulphoxide (2ml) 
and heated and stirred at 140°C under nitrogen for 5h. The reaction was 
allowed to cool to 20°, then partitioned between ethyl acetate and water. The 
organic layer was washed with water, and the combined aqueous layers 
extracted twice with ethyl acetate. The combined organic layers were washed 
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with brine, dried over sodium sulphate and evaporated to a residue which was 
punted on a column of silica eluting with ethyl acetateimethanol (501) to give 
the title compound (0.335g) as a white foam, nmr(5,DMSO-d 6 ) osftnam 

5 - 50(mi1H) " 6;20(S ' 1H) - 6 « 705 * 

EXAMPLE 39 

(3R)-1 -Deoxy-1 -f6-ff ? P-diphPnviathvlVamlnnl.^i .( phenyJm^tfTy j}^ 

r-rrol,d 1 nynamino1-9H- D urin-9-vi)-M^ hv |. B . D . rihnf ,, rgn ,, r _, rnH . 
(3R)-1 -Deoxy-1 -[6-[(2 f 2-diphenylethyl)amino]-2-[[1 -(phenyimethyl)-3- 

pyrrol,d,nyl]amino]-9H-purin-9-yl]-N-ethyl-2,3-O-(1-methylethylidene)-0-D- 
nbofuranuronamide (0.125g) was treated with trifluoroaoetic acid (1 5ml) and 
water (0.4ml). The mixture was swirled until a solution had formed then it was 
left to stand at 21<>c for 1h. The reaction mixture was evaporated to give a 
residue which was purified by column chromatography on silica eluting with 
d.chloromethane:methanol (9:1) to give the title comnnnnH (0 .i73g) as a white 
foam, MH+ 663; nmr(5,DMSO-d6) 1.00(t.3H), 1.80 to 2.20(m,2H), 3.15(m2H) 
3i»M»* 4.00(m,2H), 4.15(m,1H), 4.25(s,1H), 4.45(m,1H) . 4*£S 

T^SaSJf? ,10 to , 40( i; 5H !: 

Similarly prepared were: 

fr/-)-1^eoxY-1-f6-r(2,2^ 

3lidinYnaminol-9H-purin-9- V n-N^thvl-B-D-rib 0 ftir a n,,rnn a n, ; H Q from 
deoxy-H6-r(2,2^iphen^ 

9H-purin.9-yl]-N^thyl-2,3-0-(1-methylethylidene)-p-D-ribofuranuronamide 
(0.071 g) with trifluoroaoetic acid (0.5ml) and water (0.1ml) for 2.5h The product 
was purified by preparative HPLC (30 to 70% acetonitrile),MH + :=663 Analysis 
found C.52.8, H.4.8, N.11.35, F.H.S'/o; C37H4 2 N 8 O4.2.5CF 3 CO 2 H.0.9H 2 O 
requires C.52.4, H.4.85, N.11.6, F,14.8%. 

(3S)-1-deoxy-1-f6-r(2,2-diphenvlethvn a min Q l.9-ffi .( D h e nvlmPth Y ip - 
PYrrolidinYl)amino1-9H-purin-9-vl1.N-ethvl-R-n.rihnf l ,r g n.,r»»^ ; ^ from (3S)1 _ 

deoxy-1-[6-[(2,2-diphenylethyl)amino]-2-[[1-(phenylmethyl)-3-py r rolidinyl]amino]- 



WO 94/17090 



PCT/EP94/00145 



83 

(0.125g) w,th trifluoroacetic acid (1.5ml) and water (0.4ml) for 1.5h. The product 
was punfied by preparative HPLC (30 to 70% acetonitrile) to give 0172a 
MH I =663. nmr(5,DMSO-d6) 1.00(t.3H), 1.75(m,1H), 2.25(m,1H), .2.60 to 
3.00(m,2H). 3.15(m,2H), 3.60(m,2H), 3.90 to 4.70(m,7H), 5.50(d1H) 
5. 0(d,1H) 5.80(d,1H), 6.45 ( m,1H), 7.10 to 7.40(m,15H), 7.95 s,' 1H 
o.io(m,1H). 



,1 -deoxy-1 -r6-ff2.2-di D h^n V |pth Y |^minm.%rf 1 -f phenvlmsthy . r ... . 
ag^M from t 

HS-U^-d.phenylethyOamino]^^ 

trifluoroacetic acid (9.5ml) and water (0.5ml) for 3h. The mbcture was evaporated 
to dryness and the residue purified by reverse phase HPLC (20-60% 
acetonitrile). MH+=677, nmr(8,DMSO-d6) includes 1.0(t,3H), 1.55-1 .8(m,2H) 
^««! (m,1H) ' 205 - 2 - 3 ^2H), 2.8.3.15(m,1H),3.05-3.3(m,3H); 

3.353.55(m,2H), 4.CM.15(m,2H), 4.2(m,1H), 4.28(m,3H), 4.5(t1H), 46(m1H) 
5.83(m;1H),7.1-7.4(m,10H),7.5( S ,5H),8.12(bs,2H). 

EXAMPLE an 
W-l-Deoxv-l-ffi-^^ 
QH-punn-g-vll-N-ethyl-S.S^ 

A solution of W-l^eoxy-1 W (2,2Kii P hen y iethyl)amino)-2- t [1-(phe 
a-Pyn-olidinyljaminoJ-gH-puri^ 

nbofuranuronamide (0.123g, 0.175mmol) In ethanol (analytical reagent grade) 
(10ml) was added slowly to a stirred suspension of 10% palladium-on-carbon 
catalyst (45mg) in ethanol (2ml). The mixture was then hydrogenated over 
2.5days. The filtered solution was then evaporated and the residue was again 
hydrogenated In ethanol (12ml) over 10% palladium-on-carbon (40mg) for 2 
weeks, but there was still no apparent reaction (tic). The filtered mixture was 
evaporated and the residue was again hydrogenated over 10% palladium-in- 
carbon in. ethanol at 250 p.s.i. pressure for 5days. The filtered mixture was 
evaporated and the residue was purified by preparative HPLC (30 to 70% 
acetonitrile) to give the title compound (0.068g) as a white foam, MH + =641 
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EXAMPLE 31 

(+/-)-1 -Deoxv-1-r6-f(? ?-di D henvleth Y l) fl minnp. 
9H-Durin-9- Y l|-N.6thvUR-n-ri bofuranurnn a mirt 0 

(+/-)-1-Deoxy.146.[(2 l 2^iphenylethyl)amino]-2-[(1^thy|.3-pyrrolidinyl)amino]- 

9H.purin-9-yl].N^thyl-2,3.0-(1.methylethylidene)-p.D.ribofuranuronamide 
(0.060g) was treated with trifluoroacetic acid (0.5ml) and water (0.1ml) and the 
resulting solution was left to stand at 21 o C for 1h. The solution was evaporated 
and the residue was purified by preparative HPLC (30 to 70% acetonitrile) to 
give the title compound (0.053g) as a white foam, MH+=601, nmr(6,DMSO-d6) 
1.00(t,3H), 1.20(m,3H), 2.10(m,2H), 3.15(m,5H), 4.05(m,1H), 4 25(m2H) 
4.55(m,4H), 5.85(d,1H), 7.15 to 7.40(m,10H), 8.15(m,2H), 9.70(m 1H) ' 



Prepared by a similar method to Examples 30 and 31 was: 
. l^eoxy-HS-rf^iphenvIe^^ 

pur,n-9-vn-N-^thvl-S-D-rib 0 f.,r a n,,rnn a ^H Q from l-deoxy-H6-l(2 2 
d| Phenylethyl)am-^^ 

ethy!-2,3-0-(l-methylethylidene)-p-Dwibofuranuronamide (0.14 9 ) t> y 
hydrogenation in ethanol and deprotection with trifluoroacetic acidiwater The 
product was purified on reversed phase HPLC(20-60% acetonitrile) MH + =587 
nmr(8,CDCI 3 ) includes 1.0(t,3H), 1.23(L3H), 1.55-1 .7(m,1H), 1.85-2 2(m 1H)' 
2.1-2.3(m,1H), 2,75-3.05(m,1H), 3.0-3.25(m,4H), 3.52(bd,1H), 4 25(s1H)' 
4.53(t,1H), 4.6(m,1H), 5.85(d,1H), 7.15-7.4(m,10H), 8.13(bs,2H). ' ' 

EXAMPLE 39 

(trans)-H2^4-Aminocvdohexvnam^ 

^n-1-deoxy-N^thvl-2,3-0-f1^ethvlethvtid e nA).fi-D. r ib Q fur a n,,rnn ami H» 

A mixture of H2-chloro-6-[(2,2-diphenylethyl)amino]-9H-purin-9-yl]-l-deoxy-N- 
ethyl-2,3-0-{1.methylethylidene)-|5-D-ribofuranuronamide (0.4g) and trans-1 4- 
diaminocyclohexane (0.811g) was dissolved in dimethylsulphoxide (2 0ml) and 
heated and stirred at 140°C under nitrogen for 4h. The reaction mixture was 
allowed to cool to 21° and was then partitioned between (1:1) ethyl acetate and 
water (40ml). The organic layer was separated and washed with water The 
combined aqueous layers were extracted twice with ethyl acetate, and the total 
organic solution was washed with brine, dried over sodium sulphate and 
evaporated in vacuo to a residue which was purified by preparative HPLC (30 to 
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70% acetonitriie) to give the title compound (0.342g) as a white foam , MH+= 
Similarly prepared were: 

1) 1-f2-f(3-aminopron Y |)aminol 6 rr2.2.di D h ft nvipth v n aminQl .Q H . n „ Hr ,. Q . 
deoxy-N-ethyl-? ^-O.fi-methvlethvlid.neVR.D.rihnfnr.n,,^^!^ ^ 1 

tetM^l™ 35 ^ nUCle0Phi ' e ^ ^ 6nt ^ 1 ^ Tab ' e 3 b6,0W - The Pr ° duct 
9H-pur.n-9-yl1-N^hyl-2>0^1^^^ 

using 2,2-d.methyl-1 f 3-propanediamine as the nucleophile as in entry 2 in Table 
3 below. The product had MH + = 629. 

3)I (1tt,2p,3PH+/-)1-W2-r(3^eM^ 
dtphenylethvllaminol-QH-n, ,rin. Q. vn .i -deoyy.N^thvl-2 3-Q-(i - 
meth Y lethylidenP}-p-D-ribofuran(,ronamirlP , using I(1a,2B 36)^/-)].3- 
acetylamino-2-hydroxycyclopentylaminel as the nucleophile as in entry 3 in 
Table 3 below, MH + =685. 

1. R.Vince and S.Daluge, J.Med. Chem 1974, 17, 578 

TABLE 3 



Entry 


2-chloropurine 
a. 


nucleophile 

P.. 


DMSO 
ml 


temp. 
°C 


reaction 
time 


1 


0.30 


0.395 


1.5 


140 


1.5h 


2 


0.30 


0.54 


1.5 


140 


1.5h 


3 


0.20 


0.25 


0.8 


140 


18h 



EXAMPLE 33 

(trans)-1-f2-ff4-Aminocycloheyynamino1^-ff2 Pwti p henvlethvl^ min^Qu^,^ 
9-VI1-1 -deoxv-N-ethvl-R-D. ribofuranurQnamiHp ~ ~ 

(trans)-1-I2.[(4-Aminocyclohexyl)amino]6-[(2,2-diphenylethyl)amino]-9H-purin-9- 
yl]-1 -deoxy-N-ethyl-2,3-0-(1 -methylethylidene)-p-D-ribofuranuronamide 
(0.277g) was treated with trifluoroacetic acid (2.0ml) and water(0.5ml) The 
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mixture was swirled until a solution had formed, then it was left to stand at 21 o C 
for 2h. The reaction mixture was evaporated in vacuo to a residue which was 
purified by preparative HPLC (30 to 70% acetonitrile) to give the title comnn,^ 
(0.24g) as a white foam, MH + =601; nmr(6,DMSO-d6) 1.00(t,3H) 1 40(m 4H) 
2.00(m,4H), 3.10(m,3H), 3.70(m,1H), 4.15(m,3H), 4.30(s,1H), ' 4 55(m 5H)' 
5.80(d,1H), 7.15to7.40(m,10H), 7.80(m,3H), 8.15(m,2H). 

Similarly prepared were: 

1) l-f2-f(3-Aminopropvl)amino^-rf2.2-di D henvlethvhaminol-9H-nnrin.Q. Y i] -i- 
deoxy-N-ethyl-PrD-ribofuranuronamidp , from the product from entry 1 in Table 3 
above, as in entry 1 in Table 4 below. The product hadWH+=561 , nmr(5 DMSO- 
d6) includes 1.90(m,2H),2.85(m,2H), 3.15(m,2H). 

2) 1-deoxy-f2-ff? ?-dimethvl-3-amino D r 0 n V l} amino1^-fr? 9- di D henvl f >th Y i) a minoi- 
9H-purin-9-Y^N-ethyl-p-D-ribof>iranuronamidP from the product from entry 2 in 
Table 3 above, as in entry 2 in Table 4 below. The product had MH + =589 
nmr(5,DMSO-d6) includes 0.95(m,9H), 2.70(m,2H), 3.05 to 3.45(m,4H). 

3) f(1 a,2B,3PH+MM -r?-rf3-AcetvlaminQ -2-hvdroxvc V rJopentvl>aminnl^-f( 90- 
diphenYlethYl)amino>9H-purin-9-vn-1^ e ow-N^fh vl-B-D^b Q f,,r a n,,rnn am; ^ 
from the product from entry 3 in Table 3 above, as in entry 3 in Table 4 below 
MH + =645; nmr(8,DMSO-d6) includes 1.32 to 1.62(m,2H), 1.78 to 1.98(m1H)' 
1.82(s,3H), 2.07 to 2.28(m,1H), 3.89(br.s,1H), 4.1(m,1H), 4.65(br siH)' 
4.92(br.s,1H), 6.51(br.s,1H), 7.57(d,1H), the last three signals being 
exchangeable with D2O. 



TABLE 4 



Entry 


starting material 

a- 


trifluoroacetic 
acid, ml 


water 
ml 


reaction 
time 


1 


0.2275 


2.0 


0.5 


1.5h 


2 


0.2644 


2.0 


0.5 


1.5h 


I 3 


0.098 


1.0 


0.1 


2h 



EXAMPLE 34 
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1 -r2-(Cyclopent Y lamin 0 )-6-f f ? ?-diphenvl e th v n a mmn] - Q H - D urin-Q. Yl] .i ^ eoX[ . N 
ethvl-B-D-rihnfnr, Y^gepx^ 

A mixture of 1-[2-chloro-6.[(2,2-diphenylethyl)amino]-9H-purin-9-ylM-deoxy-N 
ethyl-p-D-ribofuranuronamide (0.407g, 0.78mmol) and cyclopentylamine (6ml) 
was stirred and refluxed under nitrogen for 26h. Sodium hydrogen carbonate 
(0.600g) was added and the mixture was stirred at 21 o C for 0 5h The mixture 
was evaporated and purified on flash silica eluting with 
d.chloromethane:ethanol:0.880 ammonia (75:8:1) to give an impure product 
which was purified on flash silica eluting with 2 to 5% methanol in ethyl acetate 
to give a product which was triturated with ether to give the title cnm P n„nH 
(0.205g) as a white solid, m.p. 122 to 1280 C . FoundX.64.8, H,6 7 N 17 0% 
C51H37N7O4 requires C.65.1, H.6.5, N, 17.15%. 

Similarly prepared was: 

1 1 R-trans)-1 -deoxv-1 -ffi-ff ?.2^iphenvlPthvnamino1-7-Tf ?. 

the 2-chloropurine (0.35g) and (RMtrans)-2^minocyclopentano|1 (1 Og) at 
130O C - for 10h. The product was purified on silica eluting with ethyl 
acetate:methanol 19:1 and then on silica eluting with 
dichloromethane:methanol:0.880 ammonia (100:8:1). The product had m p 122 
to 130O C . Analysis found C.62.6, H.6.2, N.16.2%; 03^37^05.04^0 
requires C.62.6, H.6.4, N,16.5%. 2 
1. LE. Overman and S.Sugai, J.Ora.Chem 1985, 50, 4154 

EXAMPLE 35 . 

l 1-Deoxy-1-f6-ff2,2^iphenvlethvMamin 0 l-?4/^ Y r iro X v D h e n V l) a min rtl -Qu T1 , ri ^ 
9-vn-N-ethvl -B-D-ribofuranuronamide 

A mixture of 1-[2-chloro^.[(2,2-diphenylethyl)amino].9H-purin-9-ylJ-l-deoxy-N- 
ethyl-B-D-ribofuranuronamide (0.20g, 0.38mmol), 2-aminophenol (0.20g 
1.83mmol), 1,8-diazabicyclo[5.4.0]undec-7-ene (0.052ml, DBU) and 
dimethylsulphoxide (1ml) was stirred and heated at 140OC under nitrogen for 
6h, and then left at 21 overnight. The mixture was partitioned between ethyl 
acetate (200ml) and water (40ml). The aqueous layer was extracted with more 
ethyl acetate (50ml) and the total organic solution was washed (water 20ml) 
dried (Na 2 S0 4 ) and evaporated. The residue was purified on flash silica eluting 
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w.th d.chloromethane:methanol (19:1), and then by preparative TLC (20 x 20cm 
Plate with 2mm layer of Kieselgel 60 F 254 ; Art 5717) in dich.oromethanee J 
acetate:ethanol 9:9:2, and then by preparative HPLC (30 to 70% acetonitrile) to 
give the title compound (0.018g) as a cream foam, MH+= 596. Analysis found 
C.52.2, H.4.3, N.11.8; C32H33N7O5.2CF3CO2H requires C.52.5, H.4.3, 
N, 1 1 .9%. 1 1 
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Similarly prepared was: 

yll-N-ethyl-p-D-hhofuranuronamid* from the 2-chloropurine (0135g) 4 
am.nophenol (0.135g), DBU (0.035ml) and DMSO (0.6ml) at 14 0 o e for 10h The 
product was extracted into dichloromethane, and purification was by preparative 
TLC and preparative HPLC (same system as above). The product had MH+= 
596 and nmr(5,DMSO-d6) including 7.09(d,2H) and 7.27(d,2H). 

EXAMPLE 3fi 

1-Deoxy-1-r6-ff?,2KJiphenvi^ 

9H-punn-9-vll.N-ethvl-fi-n-rihofuranur Q n a fr,i d e hvdmrhtnriHo gait 

A solution of H2^loro^(2,2-diphenylethyl)aminoJ.9H-purin.9-ylj.i-<ieoxy.N- 
ethyl-p-D-ribofuranuronamide (Q.155g,0.296mmol) and histamine (0 22g) in 
d.methylsulphoxide (1.5ml) was heated at 120O C for 16h. The mixture was 
cooled and diluted with ethyl acetate (50ml) then washed with water (50ml) The 
aqueous phase was extracted with ethyl acetate (50ml) and the combined 
organic phase was washed with water (50ml), dried (MgS0 4 ) and evaporated to 
eave a solid which was treated with 2N hydrochloric acid (2ml) in methanol 
(30ml) and the solution was evaporated to leave the title comnn, ,nH (0 i 5g 80 o /o) 
as a solid. MH + =598, nmr(8,DMSO-d6) includes 1.02(t,3H) 3 0(m2H) 
3.13(m,2H), 3.7(m,2H), 4.2(m,2H), 4.85(s,1H), 4.55(m,3H), 5 9(d1H) *7 1 
7.6^,12^,8.45(5,1^,9.05(8,1^,14.3^,1^. 

EXAMPLE 37 

. N-f6-f(2 l 2-Diphenylethvl)amirm1-9-rN-ethvl-7 3- Q -M-mefhy lPthyiiH^oi p n 
nbofuranuronamidosYl1-9H-purin-?- V n-L-ohenvl a | a ninP 1 ,1 ^ me th Y .pth y , ^ 



WO 94/17090 



PCT/EP94/00145 



89 

N-r6-f(2,2<liph*nylethvl)am^ 

nbofuranuron a mi f 1o, y l ] - 9 H-purin- ? .vll-n-nhenvl a . a nin. 1 1^L^ 
A mixture of H2^loro-6-[(2,2-d^ 

ethy-2^ (0.402g,0.714mmol) 
and L-phenylalanine 1,1-dimethylethyl ester (0.3g) was heated at 13 0 o C for 17h 
when more amine (0.4g) was added. Heating was continued for a further 29h 
hen more amine (0.37g then 0.4g after 3h) was added and the reaction left for a 
further 74h at 13 0 o C . The cooled residue was purified by flash chromatography 
using 70% ethyl acetate in cyclohexane and preparative HPLC (70-100% 
aceton.tr.le) land the resultant solution brought to pH 8 with sodium hydrogen 
carbonate. The mixture was reduced in volume and the product was extracted 
with ethyl acetate(3x75ml) in the presence of salt solution. The extract was dried 
^ H V 7 V 4 a 8 P ° rated t0 9iVS the mixture of tit|p SQiBounds (O2o) as a solid 



-D-ribofura nuronamirir>gYi) -QU- 
-D-ribofura nuronamidngY'} -QM- 



EXAMPLE 3fi 

N-r6-rf2 2-niDhenv»eth Y t) qmino1-9.(N. < >fh v 
Purin-2-vll- U-Dhenvlalanino «nH 

N-f6-f(2,2-diDhenvlethyl) qmino1-9-/N-Pth v 
purin-2-vn-n- phenvlalanmP 

A solution of N-[6^(2,2-diphenylethyl)amino]-9-{N^thyl-2 3-0-(1- 
methylethylidene)-p.D-ribofuranuronamidosyl3-9H- P urin-2-ylR-phenylalanm 
1,1-d.methylethyl ester and N^6-[(2,2-diphenylethyl)am«no]-94N-ethyl-2 3-0-(1- 
met hy'ethylidene)-B^ 

1,1-d.methylethyl ester (0.152g,0.203mmol) in 9:1 trifluoroacetic acidwaier 
(5ml) was kept at room temperature for 3.5h then evaporated to give a solid 
which was purified by preparative HPLC (48% acetonitrile isocratic) 

jsomeM (0.019g,14%) had MH+=652, nmr(6,DMSO-d6) includes 0 98(t 3H) 
3.0-3.2(m,4H), 4.0^.15(m,3H), 4.27(bs,1H), 4.5-4.65(m,2H), 4 7-4 8(m1H* 
5.81(bd,1H),7.1.7.4(m,15H),8.05^.15(bs,1H). ' 

isomers (0.0466g,35%) had MH + = 652, nmr(8,DMSO-d6) includes 0 8- 
0.95(m,3H), 3.0-3.2(m,4H), 4.0-4. 15(m,3H), 4.25(bs,1H), 4.55^ 7(m 2H) 4 7 
4.8^,1^,5.8^,1^,7.1-7.4^,15^,8.05-8.15^1^ ' 



EXAMPLE 39 
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(tran S ).1-f2-f(4-Aminocydohpyvnamino1-6-ff? 9-ri i P henvtethYi) a mi^ T o H p ,, rin 
9-vl1-1-deoxv- N-ethvl-R-n-ribofuranuronamidP 

A solution of 1-[2-chloro-6-[(2,2-diphenylethyl)amino]-9H-p U rin-9-y|]-i^eoxy-N- 
ethyl-p-D-ribofuranuronamide (18.0g,0.0344mole) in dimethylsulphoxide 
(100ml) was heated at 1200 under nitrogen with trans-cyclohexane-1 ,4-diamine 
(29.5g, 0.258mole) for 48h. The cooled mixture was diluted with ethyl acetate 
(11) and water (500ml). The aqueous phase, which contained a considerable 
amount of oil, was separated from the ethyl acetate. The water was decanted 
from the o.l and then extracted with ethyl acetate (100ml) and the ethyl acetate 
solutions were combined, dried (MgS04) and evaporated to leave a froth (9 2g) 
The oil was dissolved in ethanol (500ml) and the solution was evaporated to 
leave a solid which was dried in vacuo. The solid .was leached with ethanol 
(3x200ml) and the filtered solution was evaporated in vacuo to leave a froth 
(11-10). The two product fractions were combined and purified by column 
chromatography on flash silica eluted with dichloromethanerethanolO 88 
ammonia (30:8:1) to give the title compound (17.1 1g). The product had 
nmr(5,CDCI 3 ) including 1.1(t,3H), 1.1-1.35(m,4H),1.75-1.95(m2H) 195- 
2.2(m,2H), 3.05-3.25(m,1H), 3.2-3.5(m,1H), 4.&4.8(m,1H), 4 1-4 3(m2H) 
4.35(t,1H), 4.5(d,1H), 4.67(d,1H), 4.8(m,2H), 5.7-5.9(m,1H), 5.8(d1H) *71- 
7.4(m,10H), 7.47(s,1H). ' ' 

EXAMPLE 40 

(trans)-1-f2^4.AminocvclohRxvnam.n 0 ^-[p r 2^i D h e nviPth Y |)aminn1.QH.p nrir,- 
9-yll-1 -deoxv-N-ethvl-R-D -ribofuranuronamide hvdrnrhinriH^ ™ 

A solution of (trans)-H2-I(4-AminocycJohexyl)amino]^.[(2 2- 
d'Phenylethyl)amino]-9HiDuri^^ 

(11.05g, 0.0184mole) in ethanol (120ml) was stirred during the addition of 1M 
hydrogen chloride in ether (18.4ml, 0.0184mole). An initial precipitate 
redissolved on complete addition and the mixture was stirred for 15 min before 
ether (400ml) was added. The resulting precipitate was stirred for a further 15 
min then collected by filtration under nitrogen and dried in vacuo at 60° over 
phosphorus pentoxide. The solid (10.1g) was crystallised from isopropanol 
(120ml) to give the title compound (7.95g). The product had MH + =601 
nmr(5,DMSO-d6) includes 1.0(t,3H), 1.2-1.5(m,4H), 1.9-2.1(m.4H) 2 9- 
3.1(m,1H), 3.0-3.3(m,2H), 3.6-3.8(m,1H), 3.9^.2(m,2H), 4.1^4 2(m1H) 
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4.25(s,1H), 4.5-4.6(m,1H), 4.6-4. 7(m,1H), 5.4-5.7(m2H) 5 8 fdim «, 
EXAMPI F at 

Yl)ethyl|am,noVN- ft th v l- 9 H-n„rin.Q. vl , .p p jj^^g^ 

addeTte r 0 *™ hydr0XWe <242m9 ' 6 ° 5mm0 " in m ™ (20m.) was 
' ££LL n T™ " ''hydrochloride <600m g 

3.029mmol) ,n methanol (10ml). The mixture was stirred for 0 5h to oiv. =7 

ST T r:r ure was b,own d * wi,h * iSJ5 Uses 

[(2,2Kt,phenylethyl)am^9H i) urin-9.yl > l^eox y ^ % ,.3. D . 

SEET^ <2S3ma 0 ' 484mmO,) " (2m,) was 

added end the m«ture was heated at 125= for 24h under nitrogen The eooTed 
modure was partitioned between ethyl acetate (50ml) and water (2^.^ 

SET**"" was ex,rac,ed w ' m e,hyi a « ,ate < 2 ™> 2^2,2 

leave a solid wh.ch was purified by preparative HPLC (30-70% acetonitrilel f„ 

K"fflr^? ft ^ product had mh+ = 612 ' 



25 



30 



35 



Similarly prepared were: 

me hylh,stam,ne (prepared by ossification of the dihydrochloride) as the 
nucleophiie as in entry 1 in Table 5 below. The product tTX by 
preparafive HPLC (30 to 70% acetonitrile). The product had W«2 
nmr(o,D M SO-d6) includes 1.0(t,3H), 2.85-3.05(m,2H) 3 0M 25(m 2H1 
3.85( m .2H), 3.78(s.3H), 3.9M.,5(m.2H). ,8 and 43 S 
4.65(m.2H, 5.85,d,1H, 7,5-7.4,m,0H, 7.4 8 ,s, 1H , ll£Ji^!£ 

2) 1<jeoxy.t. l (vff ? 2<li n h fl nvl c ,,K Y ,| ,„:„ 0 i. 2 ^ 1H ., n ,, ri _, 

9H-purin.9- Y ll. N ^, h v,.p.n. n ; ofl ,;:„ fnn ^ |ri l : us| ng - 
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yl)ethylamine1 (prepared by basification of the dihydrochloride) as the 
nucleophile as in entry 2 in Table 5 below. The product was purified by 
preparative HPLC (25 to 56% acetonitrile over 14 min. then to 90% at 16 min ) 
The product had MH + = 598, nmr(S,DMSO-d6) includes 0.91 (t3H) 3 90- 
4.05(m,2H), 4.10-4.16(m,1H), 4.45-4.55(m,2H), 5.77(d,1H), 7.10-7 30(m 12H) 
7.40-7.50(m,2H), 8.00-8. 1 0(m,2H). 

1. Durant, G. J. eial, Chem. Comm 1968, (2), 108-110. 

3) ,1-deoxY-H6-ff? ?-diphenvlethvnamin Q 1-7-ff n H-imid a 7nl-4. Y t)methvl) a minni. 
9H-purin-9-vl1N-ethvl-R-D-rih ofuranuronamiri ft using (1H-imidazol-4- 
yl)methyiamine1 (prepared by basification of the dihydrochloride) as the 
nucleophile as in entry 3 in Table 5 below. The product -was purified by 
preparative HPLC (25 to 56% acetonitrile over 14 min. then to 90% at 16 min.) 
The product had MH + = 584, nmr(8,DMSO-d6) includes 1.07(t,3H) 310- 
3.30(m,2H), 4.00-4. 10(m.2H), 4.22-4.27(m,1H), 4.34(bs,1H), 4.50-4.70(m 4H) 

5.92(^1^,7.20-7.40^,14^,7.51(8,1^,8.20^5,1^,9.05^5,1^. 

1. Turner, R. A., Huebner, C. F. and Scholz, C. R., J. Am. Chem .Snr 1949 
71, 2801-2803. T' 

4) 1-deoxv-1-r6-r^7-diph Qnvlethvnamino1-2-rr3-f1H-imid a7 nl-^- 
yl)propvllamino1-9H-ourin-9- vn-N-ethvl-R-D-ribofuranuron a miri ft usin g 3^ 1H . 
imidazol^-y|)propylamine1 (prepared by basification of the dihydrochloride) as 
the nucleophile as in entry 4 in Table 5 below. The product was purified by 
preparative HPLC (25 to 56% acetonitrile over 14 min. then to 90% at 16 min.) 
The product had MH+= 612, nmr(5,DMSO-d6) includes 1.01(t,3H), 1 9f> 
2.00(m,2H), 2.70(bt,4H), 3.10-3.25(m,2H), 4.0(W.10(m,2H), 4.15-4.24(m,1H) 
4.30(s,1H), 4.5M.65(m,4H), 5.84(d,1H), 7.15-7.35(m,10H), 7 42(s1H) 
8.12(s,1H), 8.15-8.25(m,1H), 8.98(s,1H). 

1 . Adger, B. M. and Surtees, J., Svnth. Comm . 1 987, 17(2), 223-227. 

5) 1-deoxv-H6-f(2.2-diphenvlethvnamino1-%r r(lH-imid a 7nUi-vn e th Y l^ 
9H-Durin-9-vl1-N-ethvl-B- D-ribofuranuronamide using 2-(1H-imidazol-1- 
yl)ethylamine 1 (prepared by basification of the dihydrobromide) as the 
nucleophile as in entry 5 in Table 5 below. The product was purified by 
preparative HPLC (27 to 54% acetonitrile over 14.5 min.). The product had 



WO 94/17090 



< 



PCT/EP94/00145 



10 



15 



20 



25 



30 



35 



93 

MH+= 598, nmr(5,DMSO-d6) includes 0.98(t,3H), 3.05-3.20(m 2H) 4 00 
4.10C2H), 4.15-4.25(m,1H), 4.27(bs.1H), 4.38-4.48( m ,2H), 4.50-4 i j" 
5.83(d,1H), 6.74-6.85(m,1H), 7. 15-7.40(1 OH). 7.60-7.70(m,2H). 7 72(s'lH) 
8.10-8.20(m,2H),9.05(bs,1H). 

1 . Cuadro, A. M. et_aL, Synth. Comm 1 991 , £1(4), 535-544. 

6 )l^gSxy^H6^^^ 

punn-9-Yll-N-ethyl-p-D-ribofuraniironamidP using 3-(2-aminoethyl)pyridine1 as 
the nucleophile as in entry 6 in Table 5 below. The product was purified by 
preparative HPLC (20 to 60% acetonitriie). The product had MH+= 609 
nmr(5 t DMSO-d6) includes 1.0(t,3H), 2.95-3.25(m,4H), 3.55-3 8(m 2H)' 
5.87(d,1H), 7.15-7.4(m,10H), 7.8(dd,1H), 8.0-8.5(m,3H), 8.65-8.8(m,2H). ' ' 
1. Soeda, Y. and Yamamoto, I., Aor. Biol. Ch*m (Tokyo) 1968,' 32(6), 747- 
752. 

punn-9-Yll-N-ethYl-B-D-ribofuran..ronamidP using. 4-(2-aminoe%|) P yridine1 as 
the nucleophile as In entry 7 in Table 5 below. The product was purified by 
preparative HPLC (25 to 47.5% acetonitriie). The product had MH+= 609 
nmr(5,DMSO-d6) includes 1.09(t,3H), 3.00-3.22(m,4H), 4.00-4. 10(m2H) 415^ 
4.21(m,1H), 4.30(bs,1H), 4.52^.62(m,2H), 5.83(d,1H), 7.15-7.35(m,10H) 
7.81(d,2H), 8.10-8.25(m,2H), 8.71(d,2H). *' 
1. Magnus, G. and Levine, R. ( J. Am. Chem. Son 1956, 78, 4127-4130. 

8) 1^eoxY-H6-r(2,2-diphenvlethv^^ 

pur.n-9-Yll-N-ethYl-B-D-ribofuranurnnamidP using 3-aminomethylpyridine as the 
nucleophile as in entry 8 in Table 5 below. The product was purified by 
preparative HPLC (25 to 56% acetonitriie over 14 min. then to 90% at 16 min ) 
The product had MH + = 595, nmr(5,DMSO-d6) includes 1.01(t,3H) 310- 
3.25(m,2H), 4.29(d,1H), 4.40^.56(m,3H), 4.65-4.72(bs,2H), 5.83(d1H) 710- 
7.30(m,10H), 7.75-7.81 (m,2H), 8.13-8.30(m,3H), 8.68(d,1H), 8.75(bs,'lH).' 

9) 1-deoxv-1-r6-rf2.2-diDhen Y l ethvnamino1-7-ff2-riH-1 ? 4-tri a7 ni-^- 
yl)ethynaminol-9H-Durin-9-vn-N -ethvl-R-D-ribnfMranuro na mirlP us i ng 3 _ (2 _ 
aminoethyl)-1,2,4-tria2ole1 {prepared by basif.cation of the dihydrochloride) as 
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the nucleophile as in entry 9 in Table 5 below. The product was purified bv 
preparat.ve HPLC (20 to 65% acetonitri.e). The product had MH+= 599 
nmr(5,DMSO-d6) includes l.01(t,3H), 3.00-3.20(m,4H), 4.35(d 1H) 4 50 
4.65(m,3H),5.87(d,1H),7.10-7.40(m,10H),8.20.8.50(m,3H) ' 
1. Ainsworth, C. and Jones, R., J. Am. Chem finr 195 3, 75, 4915-4918. 

10)1-deoxv-l-rfi-r(? | 9.riiph Q nv | ethvhaminn] . 2 . ff2 . MH _ 1 g A _ tr; ^, 
yl)ethyl1amino1.9H.puri n-9-yn-N - et hv|. R -D.rib 0 f, i r a n„r.n^ ; ^ usj 
aminoethylM^^-triazolel (prepared by basification of the dihydrobromide) as 
the nucleophile as in entry 10 in Table 5 below. The product was purified by 
preparative HPLC (29 to 51% acetonitrile). The product had MH+= 599 

6 m 95? m TMf 7 11 inClUdeS 1 -°° (t,3H)> 3 - 10 - 3 - 20 <^H). 5.85(d,1H), 6.8 0 : 
6.95(m,1H), 7.10-7.40(m,10H), 8.00(bs,1H), 8.16(m,2H), 8.47(bs,1H). 
1 . Cuadro, A. M. et_al., Synth. Comm 1991 , 21(4), 535.544. 

1 1 )1 -deoxy-1 -f ?-f r(5-amino-1 H.t etrazol-1 -vl Wh Y n amfnn1 ^. f p 0 . 
diphenylethYl)aminn1-9H.purin-9. V l1.N^hy|.R.nTihn ft , ra n,.,^^:^ usj U2 _ 
ammoethyD-S-amino-IH-tetrazole (prepared by basification of the 
dihydrobromide) as the nucleophile as in entry 1 1 in Table 5 below. The product 
was p Urifi ed by preparative HPLC (40 to 60% acetonitrile). The product had 
61 5 - nmr<5,DMSO-d6) includes 1.03(t,3H), 3.05-3.25(m 2H) 4 0- 
4.3(m,2H), 4.38(bs,1H), 4.45-4.6(m,1H), 4.55^.75(m,2H), 5 87(d'lH) 71- 
7-4(m,10H),8.3(bs,1H). 1 ' >' A 

12)(trans^-1^finyv-1.p-f(2l.M M-dimethvlaminnr ycloheyvttominn^ p o 

diphenYlethyl)amino1-9H-purin-9-vl1-N^thvl-R.n.rihnf„ro»,,^»^ i ^ usjng 4 _ 
(N,N-dimethylamino)cyclohexylamine as the nucleophile as in entry 12 in Table 
5 below. The product was purified by column chromatography on silica eluted 
with dichloromethane:ethanol:0.88 ammonia (30:8:1) then preparative HPLC (30 
to 70% acetonitrile). The product had MH + = 629, nmr(5,DMSO-d6) includes 
1.0(t,3H), 1.2-1 .6(m,4H), 1 .95-2.25(m,4H), 2.75(s,6H), 3.05-3. 3(m 3H) 3 6- 
3.85(m,1H), 4.0-U5(m,2H), 4.15-4.25(m,1H), 4.3(s,1H), 4.4-4 75(m2H) 
5.85(d,1H), 7.15-7.45(m,10H), 8.2(bs,1H), 9.5(m,1H). ' ' 
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13) 1-deoxv-1-r?-ff(4-ar n i n o- PV rimidi n-5-vnmethyl)amino1-6-fr? s>. 
diphenYlethYl) a mino1-9H-purin-9-vn-N^thvl-R-n-rihnfMr a nM r o^ ni ^ usjng 4 _ 
amino-5-aminomethyl-pyrimidine 1 as the nucleophile as in entry 13 in Table 5 
below. The product was purified by column chromatography on silica eluted with 
dichloromethane:ethanol:0.88 ammonia (30:8:1) then preparative HPLC (20 to 
60% acetonitrile). The product had MH + = 611, nmr(6,DMSO-d6) includes 
1-0(t,3H), 3.05-3.25(m,2H), 4.17(m,1H), 4.3(s,1H), 4.35^.45(m,1H) 4 45- 
4.6(m,2H), 5.85(d,1H), 7.0-7.4(m,10H), 8.05-8.2(3H), 8.7(s,1H). 

1. Neef, H., Kohnert, K. D., Schellenberger, A., J. Prakt. ChPm 1973i 315(4) 
701. 

14) 1-deoxY-1-f6-ff? ?-diphPnvlethvnamino1-P-fp-f2-methvl-1H.imiw 3 ^,^ 
Yi)ethyllamino1-9H-Durin-9-vn-N- ethvl-B-D-rihnf„rqnuron a miriP using 2 -(2- 
methy|.1H-imida20l-4.y|)ethylamine1 as the nucleophile as in entry 14 in Table 
5 below. The product was purified by preparative HPLC (25 to 46% acetonitrile 
over 11.5 min.). The product had MH + = 612, nmr(5,DMSO-d6) includes 
1.0(t,3H), 2.85-3.0(m,2H), 3.1-3.25(m,2H), 3.5-3.7(m,2H), 4.0-4.15(m 2H) 4 15- 
4.25(m,1H), 4.3(s,1H), 5.82(d,1H), 6.8-7.05(m,1H), 7.1-7.4^,10^' 7 8- 
8.0(m,1H), 8.1-8.3(m,2H), 1 3.7-1 3.8(bs,1H), 13.85-14.0(bs,1H). 

1. Dziuron, P. and Schunack, W. Eur. J. Med Ch^.-Cnimira Thor apa „^ 
1975, 10(2) 129. 1 

TABLE 5 



Entry 


2-chloropurine 

a. 


. nucleophile 

Q. 


DMSO 
ml 


temp. 
°C 


reaction 
time 


1 


0.253 


0.6 (HCI salt) 


2.0 


130 


24h 


2 


0.250 


0.439(HCI salt) 


1.0 


130 


20h 


3 


0.203 


0.45(HCI salt) 


1.5 


130 


25h 


4 


0.117 


0.230(HCI salt) 


1.0 


120 


24h 


5 


0.250 


0.655(HBr salt) 


0.5 


130 


19h 


6 


0.254 


0.3 


2.0 


120 


24h 


7 


0.250 


0.292 


1.0 


130 


22h 


8 


0.200 


0.154 ml 


1.0 


125 


20h 


9 


0.200 


0.318(HCIsalt) 


1.0 


130 


20h 


10 


0.250 


0.655(HBr salt) | 0.5 


130 


42h 
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1 1 


0.171 


0 209 


n 7 


120 


24h 


12 


0.368 


"05 


il 


14! 


16h 


13 


0.275 


To 


2~o 


120 


20h 


14 


0.350 


0.42 


1.5 


130 


16.5h 



EXAMPLE 47 

.1 -Deoxy-1 -f2-ff2-f ^ami noiminomethy naminolethyllaminol-e-f ( 9 , o. 
diphenYlethYOaminol-gH-ptjrin-q-vll-N-ethvl-p-n-ri b ofurantjrnn^iHo 
A solution of 1-[2-chloro-6-[(2,2<liphenylethyl)amino]-9H.purin.9-yl]-1^eoxy-N- 
ethyl-p-D-ribofuranuronamide (0.382g, 0.73mmol) in dimethylsulphoxide (2 5ml) 
was heated at 125° for 18h with ethy.enediamine (1.15g, i9.2mmol) under 
nitrogen. The cooled mixture was partitioned between ethyl acetate (50ml) and 
water (50 ml) and the aqueous phase was separated, extracted with ethyl 
acetate (20m!) and the extract was combined with the organic phase from the 
part.tioning. The organic solution was dried (MgS0 4 ) and evaporatea to leave a 
brown froth (0.373g). This froth (0.353g) was dissolved in 50% aqueous 
methanol (20ml) and the solution was heated at 50O with pyrazole-1- 
carboxamidine hydrochloride (0.099g, 0.675mmol) for 18h. More pyrazole-1- 
carboxamidine hydrochloride <0.099g, -0.675mmol) and imidazole (0048g 
0.705mmol) were added and the reaction was heated at 50© for a further W 
The mixture was evaporated to leave a red oil which was purified by preparative 
HPLC (20-60% acetonitrile) to give the title comoonnH ( 0 . 2 3g) as a solid from 
ether. The product had MH + =589, nmr(5,DMSO-d6) includes 1.02(t3H) 3 05- 
3.25(m,2H) 3.3-3.5(m,2H), 3.4-3.6(m,1H), 4.8(s,1H), 4.5-4.7(m,2H), 5 85(d 1H) 
7.15-7.4(m,10H), 7.57(m,1H), 8.12(s,1H), 8.1-8.25(m,1H). ' ' 

EXAMPLE 43 

l-Deoxv-l^-frS-rraminoi minomethv^aminolDroDYilaminol-S-fp ,?- 
diphenvlethvnamino1-9H-ourin-9-vn-N-f>thYl-p-D-ribofur a n.,rnn a miH 0 

A solution of 1-[2-chloro-6.[(2,2^iphenylethyl)amino]-9H-purin-9-y|]-lKleoxy.N- 
ethyl-p-D-ribofuranuronamide (0.310, 0.592mmol) in dimethylsulphoxide (2ml) 
was heated with 1,3-diaminopropane (0.542g, 7.31mmol) at 120© for 24h The 
cooled mixture was partitioned between ethyl acetate (50ml) and water (50ml) 
and the aqueous phase was separated and extracted with ethyl acetate (20ml). 
The combined ethyl acetate solution was washed with water (20ml), dried 
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(MgS0 4 ) and evaporated to leave a froth (0.302g). This froth (0 3o)was 
^solved in 50% aqueous methanol (20ml) and the solution was heated at 
reflux with pyrazole-1-carboxamidine hydrochloride (0.099g, 0.675mmol) and 
imidazole (0.05g. 0.734mmol) for 18h. More pyrazo.e-1-carboxamidine 
hydrochloride (0.099g, 0.675mmol) was added and heating was continued for a 
further 24h. The mixture was evaporated to leave a solid which was purified by 
preparative HPLC (20-60% acetonitrile) to give the title compound (0 202g) as a 

fntlT ^ Pr ° dUCt ^ MH+= 6 ° 3 - n ^.DMSO-d6) includes 

1.02(t,3H), 1.7-1.9(m,2H), 3.05-3.25(m,4H), 3.3-3.5(m,2H), 4.15-4 25(m 1H) 

tsz,:.sz2 585<d ' iH) ' 7 • 15 ' 7 • 4(m • 1oH, • 75 - 76w 

EXAMPLE 44 

The effects of compounds of the invention no fMi P ac ti va tinn nf rw generation 
The potential for compounds of formula (I) to inhibit leukocyte function was 
examined by measuring the ability of the compounds to inhibit superoxide (Oo") 
generate from neutrophils stimulated with fMLP following the procedure 
described by W. Busse etal. in J. Allergy Clin. Immunology, 83{2) Part 1 400- 
405 (1989). In this test the deprotected compounds of the specific examples 
were shown to inhibit 0 2 ' generation. Thus, for example, compounds of 
Examples 2, 5, 7, 10, 12, 14, 15, 19, 21, 21(3), 21(4), 21(5), 21(6), 21(7) 21(8) 
21(11), 21(12), 21(13), 21(14), 21(15), 21(16), 21(21), 21(22), 21(23) 21(25)' 
21(26), 21(31), 21(36), 21(37), 27, 27(2), 29, 31, 31(1), 33, 33(3) 34(1) 41 
41(2), 41(4), 41(9), 41(12), 41(14), 42 and 43 were at least as active as NECA 
in this study. Indeed, the compound of Example 33 is 25 times more potent than 
NECA in this study. 

Antigen-i nduced lung eosinophil accumulation in sensitised guinea p ig* 
Ovalbumin-sensitised guinea pigs were dosed with mepyramine (1mg/kg ip) to 
protect against anaphylactic bronchospasm. A compound of the invention was 
then given ip 30 minutes before ovalbumin challenge (30 minutes breathing of 
an aerosol generated from a SOjig/ml solution of ovalbumin). A second dose of 
test compound was administered 6 hours after the first dose. Twenty-four hours 
after challenge, the guinea pigs were killed and bronchoalveolar lavage 
performed. Total and differential cell counts were then made and the dose of 
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test compound giving a 50% reduction of cell accumulation (ED 50 ) was 
calculated. 

Results 

5 In the above test, the compound of Example 33 has an average ED 50 of 
10ng/kg. 

Administration of the compound of Example 33 to guinea pigs ip produced no 
visible toxic effects at single doses up to 1 00ng/kg 

10 
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The following are examples of suitable formulations of compounds of the 
invention. The term "active ingredient" is used herein to represent a compound 
of the invention and can be, for example, the compound of Example 33. 

1 - Injection fo r Intravenous Administration 

mo/ml 

Active ingredient 0 .5mg 
Sodium Chloride BP as required 

Water for Injection BP to i.oml 

Sodium chloride may be added to adjust the tonicity of the solution and the 
pH may be adjusted, using acid or alkali, to that of optimum stability and/or 
facilitate solution of the active ingredient. Alternatively suitable buffer salts may 
be used. 

The solution is prepared, clarified and filled into appropriate size ampoules 
sealed by fusion of the glass. The injection is sterilised by heating in an 
autoclave using one of the acceptable cycles. Alternatively the solution may be 
sterilised by filtration and filled into sterile ampoules under aseptic conditions. 
The solution may be packed under an inert atmosphere of nitrogen or other 
suitable gas. 

2. Inhalation Cartridges 

mo/cartridge 

Active ingredient micronised 0.200 
Lactose BP to 25.0 

The active ingredient is micronised in a fluid energy mill to a fine particle 
size range prior to blending with normal tabletting grade lactose in a high 
energy mixer. The powder blend is filled into No. 3 hard gelatin capsules on a 
suitable encapsulating machine. The contents of the cartridges are 
administered using a powder inhaler such as the Glaxo Rotahaler. 
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3- Metered Dose Pressurised Aerosol 
A. Suspension Aerosol 



Active ingredient micronised o. 1 00 

Oleic Acid BP 0.010 

Trichlorofluoromethane BP 23.64 

Dichlorodifluoromethane BP 61.25 



mq/metered dose per can 

26.40mg 



2.64mg 
5.67g 
14.70g 



The active ingredient is micronised in a fluid energy mill to a fine particle 
size range. The Oleic Acid is mixed with the Trichlorofluoromethane at a 
temperature of 1 0 - 15X and the micronised drug is mixed into the solution with 
a high shear mixer. The suspension is metered into aluminium aerosol cans 
and suitable metering valves, delivering 85mg of suspension, are crimped onto 
the cans and the Dichlorodifluoromethane is pressure filled into the cans 
through the valves. 



B. Solution Aerosol 



Active ingredient 0.100 
Ethanol BP 7.600 
Trichlorofluoromethane BP 18.875 



mq/metered dose per can 

24.0mg 



1.80mg 
4.53g 



Dichlorodifluoromethane BP 48.525 11 65g 

Oleic acid BP, or a suitable surfactant, e.g. Span 85 (sorbitan trioleate) may 
also be included. 

The active ingredient is dissolved in the ethanol together with the oleic acid 
or surfactant if used. The alcoholic solution is metered into suitable aerosol 
containers followed by the trichlorofluoromethane. Suitable metering valves are 
crimped onto the containers and dichlorodifluoromethane is pressure filled into 
them through the valves. 
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C. Alternative Suspension Aerosol 

mo/metered ringp per can 

Active ingredient 0 100 ^~ 

1.1,1,2-tetrafluoroethane 75 0 18 Og 

Oleic acid BP or a suitable surfactant may also be included 
The active ingredient is dispersed in the propellant held as a liquid at high 
pressure and/or low temperature. The resulting dispersion is then metered into 
suable containers either at low temperatures prior to crimping a metering valve 
or by pressure filling through a pre-crimped metering valve. 
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A compound of formula (I) 



(i) 



(Hi) 



(iv) 



(v) 
(vi) 



NHCHjCHP^ 




(I) 



HO OH 

and salts and solvates thereof, wherein: 

Rl represents a hydrogen atom or a C 3 ^cycloalkyl or Chalky! group; 

R 2 represents a group selected from 

c 3-8Cycloalkyl 

C3^cycloalkyl substituted by one or more groups (e.g. 1. 2 or 3 groups) 
which may be the same or different and are selected from C 2 . 7 acylamino 
guanidino, carboxyl, oxo and (CH 2 )pR3 (where p is zero or 1 and R3 is 
hydroxy, NH 2 , Cj^alkylamino or diC^alkylamino) 
pyrrolidin-3-yl, 2-oxopyrrolidin-4-yl, 2-oxopyrrolidin-5-yl, piperidin-3-yl or 
piperidin-4-yl in which the ring nitrogen atom is substituted by hydrogen, 
C^alkyl or arylC-j^alkyl (e.g. benzyl) 

pyrrolidin-3-yl, piperidin-3-yl or piperidin-4-yi in which the ring nitrogen 
atom is substituted by hydrogen, C^alkyl or arylC^alkyl (e.g. benzyl) 
and one or more of the ring carbon atoms (e.g. 1, 2 or 3 ring carbon 
atoms) is substituted by the same or different groups selected from 
C 2 _ 7 acylamino, guanidino, oxo and (CH 2 )pR3 (where p and R3 are as 
defined previously) 
c 3-8cycloalkylC \ ^alkyl 

C3.8cycloalkylC 1 _ € alkyl in which one or more of the ring carbon atoms 
(e.g. 1, 2 or 3 ring carbon atoms) is substituted by the same or different 
groups selected from C 2 -7acylamino, guanidino, carboxyl, oxo and 
(CH 2 )pR3 (where p and R3 are as defined previously) 
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(vii) 



-Alk lY where Al kl is a C 2 ^ alkylene group and Y is a group selected 
from C2.7acylam.no, guanidino, hydroxyl, NH 2 , C^a.kylamino 
diC-i^alkylaminoor 




X l ?° nd ' °' CH2 ° r NR4 "***• R4 is M-osen, Cl ^ lk yl or 
arylCi^alkyl) and ^ 

(viii) -(CHR5 )m(A |k 2 ) n Z where m and n each independently represent zero or 
1 except that when m is 1 then n must also represent 1, R 5 is a hydrogen 
atom or a carboxy group or a group CH 2 R6 (where R 6 ls c 2 7 acylamino 

Alk 2 «s a C^salkyhdene group and Z is a hydrogen atom or an optionally 

fmidL^ , ar T! ic nng se,ected from pheny, « ™w> 

im.dazolyl, tnazolyl, tetrazolyl and benzimidazolyl where the ring is 
optionally substituted by one or more groups (e.g. 1, 2 or 3 groups) which 
may be the same or different and are selected from C^alkyl 
C 2 7 acyiamino, guanidino, carboxyethyl, hydroxy, NH 2 , C^alkylamino 
ordiG-j^alkylamino; 

Q represents an oxygen or sulphur atom; and 
Ph represents phenyl. 

2. A compound according to Claim 1 in which R 1 is C-j .3 alkyl. 

3 atom mPOmd aCCOrdin9 t0 C ' alm 1 ° r C,aim 2 in Q is ™ oxygen 



4. 



A compound according to Claim 1 in which r1nhC(=Q)- is 
ethylaminocarbonyl. 

A compound according to any preceding claim in which r2 j s cyclopentyl 
or cyclohexyl each substituted by one or two groups selected from Co 
acylamino, guanidino, carboxyl, oxo and (CH 2 ) p R 3 . 
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6. A compound according to Claim 5 in which R 2 is cyclopentyl or cyclohexyl 
each substituted by one or two groups selected from hydroxy NHo 
methylamrno, dimethylamino, acetamido or trifluoroacetamido. ' ' 

7. A compound according to any of Claims 1 - 4 in which r2 is pyrrolidin-3-yl 
or p.peridin-3-yl.in which the respective rings may each be substituted by 
hydrogen, C 1 .3 alkyl or benzyl. 

8 A «x! r? rding to any of ciaims 1 - 4 in * 2 >• 

in which Z is an optionally substituted imidazolyl 
group. J 

9. A bound according to Claim 8 in which KCHR5)m(Alk 2 ) n - ls - 



10. 



CH 2 CH 2 -. 

(1S-trans)-1.Deoxy-H6-I(2,2-diphenylethyl)amino].2-r(3- 

hydroxycyclopentyl)amino]-9H-purin-9-yl]^-ethyl-p-D- 
ribofuranuronamide; 

riSK1o,2B,3B)J-lKieoxy-^^ 
d| P^ytethyl)am^9H^uri^^ 

[(1S)-trans].1^eoxy-H2-{(3-N,N^imethylamino)cyclopentylamino^- 
[(2,2<l.phenylethyl)amino]-9H^urin.9.yl].N^thyl- P -D-ribofuranuronamide- 

(SSH^eoxy-He-^^KJiphenylethyOaminoJ^S^yrrolidinyOaminol-gH-' 
purin-9-yl3-N-ethyl^-D-ribofuranuronam!de; 

( tra ns)-H2^minocyclohe 

punn-9-yl]-1-deoxy-N-ethy|-3-D-ribofuranuronamide; 

1^eoxy-H64(2,2^iphenylethyl)aminoJ-24[2-(1^ethy|.1H.imida2oU- 

yl)ethyl]amino]-N^thyl-9H-purin-9-ylJ.p-D-ribofuranuronamide- 

(trans)-lKJeoxy-H2.[(4-N,N-dimethylaminocyclohexyl)amino]6-[(22- 

d.phenylethyl)amino]-9H-purin-9-yl]-N-ethyl-p-D-ribofuranuronamide- 

1-deoxy-1-[6-[(2,2-diphenylethyl)amino]-2-[[2-(2-methy|.1H-imida2oM- 

yl)ethyl]amino]-9H-purin-9-yl]-N-ethy|.p-D-ribofuranuronamide; 

and physiologically acceptable salts and solvates thereof. 
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1 1 . (trans)-1 -[2-[(4.Aminocyclohexyl)amino]-6-[(2,2-diphenylethyl)amino]-9H 
punn-9-yl]..1^eoxy-N-ethyl-p.D-ribofuranuronamide; and physiologically 
acceptable salts and solvates thereof. 

12. The hydrochloride salt of (trans)-1-[2-[(4-aminocyclohexyl)amino]-6-[(2 2- 

diphenylethyl)amino]-9H-purin-9-yl]-l-deoxy-N-ethyl-p-D- 
ribofuranuronamide. 

13. A compound of formula (I) as defined in Claim 1 with the proviso that Z 
cannot represent an optionally substituted triazolyl or tetrazolyl ring. 

14. A compound of formula (I) as defined in any preceding claim for use in 
human or veterinary medicine. 

1 5. Use of a compound of formula (I) as defined in any preceding claim for the 
manufacture of a medicament for the treatment of patients with 
inflammatory conditions who are susceptible to leukocyte-induced tissue 
damage. 

16. A pharmaceutical composition comprising a compound of formula (I) as 
defined in any preceding claim together, if desirable, with one or more 
physiologically acceptable carriers or excipients. 

17. A process for the preparation of a compound of formula (I) as defined in 
Claim 1, which comprises: 

(A) treating a compound of formula (II) 

NHCH^CHPhj 

r'nhc y o J <"> 

OR' OR' 
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18. 



(wherein and R° are each hydrogen or together form an alkylidene 
group) with an amine R2a N H 2 (wherein R2a is a group R 2 or a prQtected 
derivative thereof), followed, where necessary, by the removal of any 
protecting groups present; or 

(B) deprotecting a protected derivative of a compound of formula (I), 

if necessary or desirable followed by (i) salt formation or (ii) conversion of 
a compound of formula (I) to a different compound of formula (I) or (iii) 
preparation of an individual isomer of a compound of formula (I). 

A method for the treatment of a human or animal subject with an 
inflammatory condition which is susceptible to leukocyte-induced tissue 
damage, which method comprises administering to said subject an 
effective amount of a compound of formula (I) or a physiologically 
acceptable salt or solvate thereof. 

19. Compounds according to any of Claims 1 to 12 substantially as herein 
described. 

20. Compositions according to Claim 16 substantially as herein described. 

21. A process for the preparation of a compound according to Claim 1, the 
process substantially as herein described and exemplified. 



wo*™"* '' JO 7 C rcrvwoous 

AMENDED CLAIMS 

[received by the International Bureau on 20 May 1994 (20.05 94). 
original claims 1-12 unchanged; new claim 13 added*- 
original claims 13-21 renumbered as 14-22(2 pages)] 

1 1 . (trans)-1 -[2-[(4-Aminocyclohexyl)amino]-6-[(2,2-diphenylethyl)amino]-9H- 
purin-9-yl]-1-deoxy-N-ethyl-p-D-ribofuranuronamide; and physiologically 
acceptable salts and solvates thereof. 

12. The hydrochloride salt of (trans)-1-[2-[(4-aminocyclohexyl)amino]-6-[(2,2- 
diphenylethyl)amino]-9H-purin-9-yl]-1-deoxy-N-ethyl-p-D- 
ribofuranuronamide'. 

1 3. 1 -Deoxy-1 -[6-[(2,2-diphenylethyl)aminoJ-2-[[2-(1 -piperidinyl)ethyl]amino]- 
9H-purin^9-yl]-N-ethyl-p-D-nbofuranuronamide; 

and physiologically acceptable salts and solvates thereof. 

14. A compound of formula (I) as defined in Claim 1 with the proviso that Z 
cannot represent an optionally substituted triazolyl or tetrazolyl ring. 

15. A compound of formula (I) as defined in any preceding claim for use in 
human or veterinary medicine. 

1 6. Use of a compound of formula (I) as defined in any preceding claim for the 
manufacture of a medicament for the treatment of patients with 
inflammatory conditions who are susceptible to leukocyte-induced tissue 
damage. 

17. A pharmaceutical composition comprising a compound of formula (I) as 
defined in any preceding claim together, if desirable, with one or more 
physiologically acceptable carriers or excipients. 

18. A process for the preparation of a compound of formula (I) as defined in 
Claim 1 , which comprises: 



(A) treating a compound of formula (II) 
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OR" OR b 

(wherein R* and R*> are each hydrogen or together form an alkylidene 
group) with an amine R2a NH2 (wherein R2a ls a group R 2 or a protected 
derivative thereof), followed, where necessary, by the removal of any 
protecting groups present; or 

(B) deprotecting a protected derivative of a compound of formula (I), 

if necessary or desirable followed by (i) salt formation or (ii) conversion of 
a compound of formula (I) to a different compound of formula (I) or (iii) 
preparation of an individual isomer of a compound of formula (I). 

i. A method for the treatment of a human or animal subject with an 
inflammatory condition which is susceptible to leukocyte-induced tissue 
damage, which method comprises administering to said subject an 
effective amount of a compound of formula (I) or a physiologically 
acceptable salt or solvate thereof. 

I. Compounds according to any of Claims 1 to 13 substantially as herein 
described. 

. Compositions according to Claim 17 substantially as herein described. 



. A process for the preparation of a compound according to Claim 1 , the 
process substantially as herein described and exemplified. 
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